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homologies in the wing-veins of mat-flies. 

Anna Havex Moscax.* 

The following paper is an attempt to homologize the wing- 
veins of May-flies by a study of the tracheae which precede them 
in the nymphal wing-pad. 

The venation of May-flies has been many times discussed 
hut only one work, that of the wdl known “Wings of Insects” 
by Comstock and Needham, has approached it from the stand- 
point of trachcation. This work suggested the present study, 

At the outset 1 wish to express my indebtedness to Professor 
J. H. Comstock and Professor J. G. Needham for their many 
valuable criticisms. The work was done under the supervision 
of Professor A. D, MacGillivray, and while he disagrees with 
some of the interpretations herewith presented his constant 
interest and advice have made this study possible. 

Material and MeUtods, 

The genera with which this study deals arc Epcorus, Iron, 
Ameletus, Ephemera, Blasturus, Hexagenia, Polymitareys, 
Ephemerella, Siphlurus, Callibaetis, Chirotonetes, Heptagenia, 
Leptophlebia, Choroterpes, and Camis. Nymphs belonging 
to these fifteen genera were collected through the months from 
April to July inclusive, in the streams about Ithaca. They 
present as wide a range of variation as it was possible to obtain. 
The nymphs selected were those nearly matured whose wing- 
pads bore traces of venation easily seen with a hand lens. 
These were supplemented by younger nymphs showing trachea- 
tion only. Recently molted nymphs were used, since the wings 
of these lie flat upon the slide and both tracheation and venation 
show wi^ great dearness. The method of preparation was 
that of the simple glycerine jelly mount. Nymphs were kept 
at hand in a disi^ of water. The wing-pad of one of the nymphs 
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was quickly severed with a razor together with a portion of th ' 
thorax, in order to preserve the connection between the win . 
and body trachea. The wing was then placed upon a inoisi. 
ened dide and a cover glass bearing a little mdted glycerin - 
jelly was laid over it. The preparation was immediatel - 
cooled upon a dab of iron. It was examined as soon as th ■ 
glycerine jelly hardened, and a camera ludda sketch or photC" 
graph was made.' All of the figures here presented were secure ! 
by the latter method. Prom five to ten preparations of eacit 
form were photographed. Blue prints were made from th'^ 
negatives. The outlines of the tracheae and vdns were then 
traced directly upon the print. Later the blue color of the paper 
was bleached out with a saturated solution of potassium oxalate. 
The ink drawing left upon the white field was then used directly 
for reproduction. 

Historical. 

The most important discussions of May-fly wing venation 
are contained in the following works. 

Eaton ’83 (Revis. Monog. Ephem. ’83) divided the veins of 
the May-fly wing into three groups to which he applied a series 
of names and numbers as given in the following table. The 
first group consisted of the longitudinal veins I (costa), 2 (sub- 
costa), and 3 (radius), which are all connected by the great 
cross vein. The second group consisted of veins 4 (sector), o 
(cubitus), 6 (praebrachial) and 7 (pobradiial). The third 
group consisted of the anal and axillary veins. He called atten- 
tion to the tendency of the hinder groups to secede from their 
own set and to annex themselves to the hinder branches of the 
group next in advance. 

Redtenbachkr *86 used Eaton’s system hut altered it so 
that it would agree with the theory of convex and concave 
veins, proposed by Adolph, which Redtenbacher had unfor- 
tunately adopted. The May-fly wing was considered to be a 
very generalized type. Redtenbacho' emphasized the relation- 
ship between May-flies and dragon-flies, stating that though 
transitional forms are lapTcitig the wings of the two are so like as 
to be easily ascribed to a common origin. 

Comstock '88 adopted Eaton’s system using the same 
grouping and homologies. He used names instead of numerals 
in labelling the veins. 
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Comstock and Keixogg *95 built a system upon that oE 
:tedtenbadier, but they differed from him in certain particu- 
nrs as to the homology of some of the veins. These differences 
.-re shown in a following table. 

Kellogg '95 reviewed the work of Rcdtenbacher and Com- 
r^tock and proposed to further reduce the number of names. 
The result was a nomenclature which nearly approached that 
later adopted in the “Wings of Insects." Concerning the 
remnants of tracheation to be seen in an adult wing of Hexagenia 
he says: “In a mounted wing of Ilexagenia sp. I have plainly 
observed the branching trachea of the sector arising from the 
radial trunk at an appredable distance from the base of the 
radius." This seems incredible ^ce an examination of many 
nymphs of this genus have failed to show this. 

Comstock and Needham ’9S-’99. In this paper the tra- 
cheation of the nymphal wing-pads was discussed for the first 
time. The wing-veins of the adult were homologized from the 
tracheffi which preceded them. It was unfortunate that the 
authors studied only wii^-pads in which the bas^ of the radial 
and medial tracheae were approximated, and hence they also 
fell into the error of considering a part of media to be the 
radial sector. 
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Th6 most generalized tracheation which has been found ii 
May-flies is represented in young stages of the wing-pads o 
Chirotonetes (PI. VII, Figs. 34, 35). Prom these and othe. 
generalized wing-pads (especially PI. V, Figs, 5, 7) the accom 
panying diagram has been drawn (Fig. 1). I'he treachea 
system of May-flies arises -at one point in the longitudina 
trachea of the thorax and enters the wii^ base by a single stem 
Near that area which is to be the base of the adult wing the 
entering stem divides into two trunks. These two trunk' 
remain undivided but a short distance. 



FIr. 1. Tracheation of hypothetical May-fly wing-pod. 


The anterior trunk divides into two branches of unequal 
size. The smaller branch is a delicate trachea which extends for- 
ward, and outward parallel' with the margin of the wing-pad. 
This is the costal trachea, (Fig. 1 C) . The larger branch divides 
close to its base into two trachese which extend nearly to the 
margin of the wing-pad. The anterior of these t^ tracheae is 
the sub-costal (Pig. 1, Sc) and the posterior one the radial 
trachea, (Fig. 1, R). 

The foremost branch of the posterior trunk is the medial 
trachea, (Fig. 1, M). Beyond the point of its separation it 
divides into four branches. This agrees well with the condition 
of this vein in insects generally. The posterior brandi bends 
toward the anal margin of the wing-pad. From its basal part 
three separate branches are given off. These are the 1st, the 
2nd and the 3rd anal tracheae. (Fig. 1, 1st A, 2nd A, 3rd A). 
A little beyond the 1st anal branch the trachea splits into 
the two prominent cubital tracheae. (Fig. 1, Cui, and Cu-). 
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Peculiariiies of May-fty trachealioii. 

If the tracheation of May-flies (Fig. 1) be compared with 
:iL- most generalized types of tracheation in other orders several 
-rtkiog peculiarities will be observed. 

Tlie radial trachea instead of showing its typical five parts 
^ usually destitute of a sector (cf. PI. V, Fig. ij with Figs. 1, 3, 
etc). 

The medial' trachea has its characteristic four parts 
1 Pi. V, Pig. 1) but the Mi trachea bears a branch on the posterior 
>idc (labelled R. ? in the figures) in which it appears to terminate. 

If the tracheation in the consecutive figures of the wing- 
pads in Pis. V, VT, VII, be now examined important differences 
will be seen. 'Hie series shows a continuous reduction of large 
tracheae and a replacement of them by small tracheal branches. 
A gradual evolution in the tracheation is thus suggested. An 
evolution by reduction, which has left some principle traches 
so reduced as to be hardly recognizable but still holding their 
proper places. 

The Costal and Sub-costal Trachea. 

The usual course of the costal trachea has been already 
described. Whenever present in well developed wing-pads it 
lies without exception in the developing vein which forms the 
front margin of the wdng-pad and which is universally con- 
sidered to be vein C. 

This trachea has been found present as a short, delicate 
branch in the wing-pads of all but four genera, (Hexagenia. 
Polymitarcys, Ephemera, Ephemerella, PI. V, Fig. 13, PI. VI, 
Figs. 19, 21, 27). In one, (Ephemerella) this absence may have 
been due to the rather poor material, but in the others, examin- 
ations of many specimens failed to show its presence. The 
wing-pads of Chirotonetes, Heptagenia, Epeorus, and Iron 
(PI. V, Figs. 1, 3, 5, 7, 9,) show a continuous reduction of the 
costal trachea. In Chirotonetes (Fig. 1) its branches thor- 
oughly aerate the base of the costal region. In the succeeding 
wing-pads its diminished branching makes the costal trachea 
less and less important in the aeration of this region. Its work 
is carried on by branches which spring from the trachea behind it. 

The sub-costal trachea is a single usually strong trachea 
which is parallel to the margin of the wing-pad. It lies in the 
longitudinal vein posterior to vein C, (PI. V, Fig. 1). In none 
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of the wing-pads examined has there been any indication of a 
splitting of the sub-costal trachea into its two branches Sci and 

Sci. 

In the first eleven wing pads in Plates V, VI, (Figs. 1, 3, 5, 7. 
9, 11, 13, 15, 17, 10, 21) and in Siphlurus (PI. VII, Fig. 29) the 
sub-costal trachea extends to the tips of the wing-pads. It not 
only aerates its own area, but in some wing-pads it supplies 
the region before (FI. VI, Pig. 15), and in others the region 
before and behind it (PI. VI, Pig. 17). The sub-costal trachea 
of Choroterpes, Leptophlebia, and Blasturus (PI. VI, Figs. 23, 
25, 27) has nearly disappeared from its vein and is replaced by 
branches from the trachea behind it. This condition is similar 
to that which has already been noted in the costal trachea. It 
is a further step in the cutting down of main tracheae. 

Radial Trachea. 

The remaining branch of the anterior trunk is a simple 
trachea parallel to the sub-costal trachea. It never deviates 
from its pathway in the radial vein. This is the radial trachea. 
It has been found to be unbranched except in one species of 
Heptagenia (PI. V, Fig. 5) and in only half of the specimens 
of this. 

In all cases except in Heptagenia (PI. V, Pigs. 3, 5) it is dis- 
tinct from the medial tradiea throughout its course. In 
Heptagenia both divisions of the main trunk have coalesced at 
the base so that the radial and medial tracheae appear to arise 
from the same stem (PI. V, Pig. 3, 5). 

The development of the radial trachea is variable and its 
length has important effects upon the aeration of the region 
behind it. In the more generalized wings (PI- V, Figs. 1, 3, ,5, 
7, 9, 11) it extends to the apex of the wing-pad. Ample aeration 
of the wing-tip is thus provided. In the more specialized 
wing-pads the radial trachea extends only through the basal 
third (PI. V, Fig. 13, PI. VI, Pigs. 15, 17, 19, 21, 27), or has 
almost disappeared (PI. VI, Fig. 25). 

A progressive development of fine tracheal branches follows 
the weakening of the radial trachea. When the trachea is 
reduced its area is aerated by fine branches from the trachea; 
before and behind it (PI. V, Fig. 13, PI. VI, Figs. 15, 17, 25, 27, 
PI. VII, Figs. 29, 31). Thus the place of a main trachea is 
again taken by secondary branches. 
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Medial Trachea. 

The fullest development of tracheal branches is found in 
• lirotonetes (Pig. 2). The four typical branches of media are 
'! present and well developed and there is a large accessory 
I ;ichea attached posteriorly to the Mi trachea and smaller ones 
attached posteriorly to M*. These accessories are usually 
ranting and need no further consideration. There is however, 
.rne peculiarity of the tip of Mi which is of great importance 
.iiice it involves the interpretation of the veins in the area 
between veins Mi and M*. Here lies the most difficult problem 
in the interpretation of May-fly venation. 



Fi*. 2 . Tracheatiun in nymphal Tcin|;!i of Chixotonetes. 
A, B, C— Three early stages. 

D^Latc stage showing venation also. 


Trachea Mi continues through only half its course (Pig. 2, D). 
An apparent continuation of it turns abruptly rearward and 
lies in the strong oblique vein Rs?. This condition exists in 
mature wing-pads of Chirotonetes and in all the most general- 
ized wing-pads, (PI. V, Figs, 1, 3, 5, 7, 9, 11). In very young 
tring-pads of Chirotonetes however the Mi trachea extends 
through its whole course to the lip of vein Mi, (Pig. 2, A, B, C). 

The Ml trachea lies in the corresponding vein. The M|-|-i 
trachea continues for some distance before dividing. It then 
separates into the two branches M» and Mi which diverge 
slightly and proceed to the margin in a parallel course. 

In Chirotonetes small branches are almost completely 
absent from the medial trachex. In the series of wing-pads 
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which follow it the progress of the medial trachea from a gcr. 
cralizcd to a specialized condition is marked by a general deve 
opment of small trachcoles which aereate this region. Thi 
has resulted from the reduction of the main tratdiea;. Special: 
zation is also marked by an increasing importance of the fore 
part of the medial trachea. In this the accessory trachea take 
no part, but disappears entirely. The reduction of the lip (■' 
the ^li trachea has taken place because that region is so wei . 
aerated by the radial trachea, (PI. V, Figs. 1, 3, 5, 7, 9, H . 
WTien the radial trachea is greatly reduced (PI. V, Kg. 13, PI. VI. 
Figs. 15, 17, 10, 21, 23, 25, 27) the vein Mi contains a trache;i 
throughout, although in more generalized forms the terminal 
portion is wanting, or its area is supplied by tracheoles, (PI. Vll, 
Figs. 29, 31). 

When the costal and sub-costal trachea are also reduced as 
they are in Choroterpes, Leptophlebia, Blasturus, and Calli- 
bsetis (PI. VI, Figs. 23, 25, 27, PI. VII, Fig. 31) the whole from 
of the wing is dependent upon branches from the Mi trachea. 
With this increase in function the Mi trachea usually becomes 
proportionately larger (H. VI, Pigs. 23, 25, 27) or it gives 
place to a mesh work of tracheoles (PI. VTI, Fig. 31). 

The Accessoryi (1) disappears early in this series. In 
Chirotonctes it extends to the margin; in TIeptagenia (PI. V. 
Fig. 3) it sends a branch over into the tip of vein M*. In 
Epeorus (PI. V, Fig. 7) it has become greatly shortened, and 
only its stump is left in Iron (PI. V, Fig. 9). The vein which 
succeeds it is one of the most prominent accessories in the 
May-fly wing. In most of the wing-pads this vein is aerated by 
branches from the trachea before and behind it (PI. V, Fig. 
13, PI. VI, Figs. 15, 17, 23). 

The Ms trachea maintains its full length and gains import- 
ance as the trachese near it become reduced. In Chirotonetes 
there is no need for the short posterior branch which it bears, 
but in Heptagenia (PI. V, Fig. 5) a branch in approximately the 
same position aerates vein M» and an accessory. This function 
is similarly performed in Choroterpes and Blasturus, (PI. VI. 
Figs. 25, 27) and by means of- tracheoles in other wing-pads 
(PI. VI, Pigs. 15, 17). 

If the course of the M1-I-4 trachea be followed through this 
series it will be seen that there is a continuous reduction of this 
trachea which ends in its complete obliteration. At first the 
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. trachea has accessory branches. {PI. V, Figs. l, 3). Tlic^ 

- ■ lost and the M« and M 4 trachea course toward the margin 
'simple paraUd tracheae (PI. V, Pig. 7) . Later the U, trachea 
■comes reduced (PI. V, Pig. 9) and ultimately disappears. In 
Iixagenia (PI- V, Fig. 13) both the M, and M 4 tracheae have 
li'appeaied and a secondary trachea has been developed which 
• ■>; in the accessory vein between vein Ms and M4. A variation 
f this occurs in Ephemera where the secondary trachea springs 
irom the M, trachea (H. VI. Pig. 17). In the. wing-pads 
which follow, the M,-i -4 trachea has either nearly disappeared 
il^tophlebiaand Siphlurus, PI. VI, Fig.’ 2.3, PI. VII, Fig. 29), 
or it has become entirely obliterated (Leptophlchia and Callibsetis, 
Figs 23, 31). In tbe former cases it is visible in very clear 
nreparations as a small but very distinct trachea lying in the 
base of vein The veins deserted by this trachea are 

thoroughly aerated by a network of small branches from the 
trachcffi before and behind. (PI. ^ I, Figs. 23, 25; PI. Ml, 
Figs 29, 31). Sometimes variable secondary tracbeai from 
cithCT side (see Blasturus PI. VI. Fig. 27. and Blasturus PI. 
VII, Fig. 40, another specimen) aerate the region between vein 

Ml and M4. , , _ , ... 

The climax of the changes in the aeration 01 the medial 

region is illustrated by the wing-pads of Siphlurus and Calli- 
ba:tis (PI. VII, Figs. 29, 31). In the former but two strong 
trach^ remain, the Mj trachea with its apparent continuation 
and the Mi trachea. In Callibaitis only the Mi trachea is 
still strong. All the other trachea: in the wing-pad are weakened. 

The Radial Sector. 

In the preceding description no mention of a radial sector 
has been made, the radial trachea being described as an un- 
branched trachea and the vein R as an unbranched vein. It is 
strange that so important an element should be lacking in a 
wing where the venation is not greatly reduced. 

Between Mi and M, there is an undetermined vein which 
may be au accessory vein or may be the radial sector in an 
unusual position. This second possibility becomes a 
strong probability when we consider what has happened in the 
Odonata. As has been conclusively shown (Comstock and 
Needham ’9fr-’99) and (Needham ’03) an actual switching of 
the sector trachea there takes place. 
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In the dragon-flies (Anisoptera) all stages of this switchui}. 
are shown. In very young nymphs of dragon-flies the trache: 
are all separate and in their usual position (Fig. 3A). 



Fig. 3. Tiro stages of nymphal vings of dragoo-fly Gomphus descriptus. 
after Needham, showing change in position of sector trachea. 


In the next stage the radial sector trachea has migrated 
across the Mi trachea and reaches the margin between the 
Ml and Mi tracheae (Fig. 3B). This modification is carried 
stiU further in the mature stage where the radial sector is 
between the Mj and Mi trachea. In the adult wing the place 
where the radial sector crosses over to Mi is always marked 
by an oblique cross vein. 

In the damsel-flies (Zygoptera) the Ks trachea is always 
attached to Mi. There is no connection thus far found between 
the radial trachea and its sector which is completely stranded 
upon the Mi tracheae. In the adult wing an oblique cross vein 
marks the point of crossing over of the sector in only a very 
few genera. 

In May-flies this trachea is one of the most constant features 
of the tracheation. The vein which follows it is likewise con- 
stant in the adult wing. In one species of this series an actual 
crossing of a strong branch of radius across the Mi trachea has 
been found (Fig. V, PI. 5). A large number of the wing-pads 
of this species were examined. Half of the wing-pads showed 
the radial branching just described and half of them gave no 
sign of it (PI. VII, Pig. 41). An actual connection between the 
R and the Rs tradiea cannot be shown by constant structures. 
However, May-flies and dragon-flies are closely allied groups 
and their general tracheation is similar in many points. Further- 
more this condition of the radial sector trachea is exactly the 
same as that just described in the damsel-flies where there can 
be no doubt that such n. crossing has taken place. It is, therefore. 
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rhly probable that the radial sector is present in May-flies 
■’■1 that both the sector trachea and the vein Rs have been 
■ randed on Mi and have left no positive trace of their origin. 




Fig. 4. WlXGS OF HPHniERA. 

A. Previous interpretation of radius ami media. 

■ B. Present interpretation of radius and media. 

Radius and its supposed sector arc represented by dots and dashes, media is 
represented by a series of dots. 


Such an interpretation involves important changes in the 
nomenclature of the veins in the radial and medial regions. 
These dianges may be clearly seen by comparing the wings A 
and B in the accompanying figure (Fig. 4). 

The Cubital Trachea. 

In Chirotonetes (PI. V, Pig. 1) the cubito-anal and medial 
tracheae diverge and then run nearly parallel for a short distance. 
In this region the anal tracheae branch off (PI. V, Fig. 1, 1st A). 
The cubital trunk then bends forward again toward the medial 
Trachea, making a prominent bend just below the first fork of 
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media It soon splits into two branches which extend near 
to the anal margin. These branches are the Cu, trachea ai 1 
the Cui trachea. The Cu, trachea lies constantly within ti i- 
vein directly behind vein M 4 and the Cu* trachea within t’ f 

next primary vein behind:<3ui. 

A prominent bend m m ^ibital trunk is a charactcnsi c 
feature of May-fly tracheation. Variations of it have be.n 
found in all but orie (Pl. V. Fi&.p) of the wing-pa^ examine 1 . 
(PI V Figs. '7» 9, tl; PI. VI, Pigs\ 15, 17 ; PI. VII, Fig. 31). m 
the last case (Callibaetis) the cubito-anal stem has jmned the 
general approximation of the tracheal trunks outward and t],e 

cubital bend is no longer evident. • - , . 

The replacement of main tracheae by small branches is nut 
usual in the cubital region as it is in the radial Md ' t 

does occur however in Blasturus and Siphlurus (PI. VI, > 

PI. VII, Figs. 29, 40) where small branches of the Cu, trachea 
supply the vein. \Vith; few exceptions (PI. V , Kgs.. 1, 3, 7.) 

the cubital trachea afe entirely unbranched. 

The Anal Trocheot.. ; 

The anal stem is a well defined trachea which splits off from 
the cubito-anal trunk just before the cubital he^* 

In the mature wing-pad of an Ephernera (Pl. VI, Fig. li I 
the three anal tracheae are present. In this wing-pad the 1st A 
trachea is a strong branch which separates from the dist^ part 
of the anal trunk and extends to the margin. It lies in the next 
primary vein posterior to vein Cu*. From the postenor side 
of the 1st A trachea several secondary branches axe given off. 
These are followed by secondary veins. The 2nd A tra^ea 
separates from the trunk directly behind the act^sory trachea. 
The 3rd anal trachea is a short branch which arises postenor to 
these accessories. Both the 2nd A and 3rd A trachete arefollowed 
by primary veins (Pl. VI, Fig. 17). From the evid^t* pt^ 
seated in the nyraphal wing-pads and the 
imago we have considered veins 1st, 2nd, and 3rd 

typical of May-flies. ^ 3 

In Chirotonetes (Pl. V. Fig. 1) I have able to demon- 

strate but one anal trachea. In this and all the otl^ 
examined the anal trachese appear much later than those lying 
farther anterior. This fact accounts for their absence in mai^ 
of these figures. The first anal trachea has been found m all 0 
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wing-pads examined and the second in three (PI. V, Pig. j; 
A'l, Fig. 17, PI. VII, 31). All of the anal trachea; have 
■.11 nearly always found in recently emerged sub-imagoes. 
Replacement of main tracheae by small branche.s docs not 
^■ur in the anal region. As might be expected, the burden 
aeration does not fall here but in the middle region 
■ the wing-pad. 

The Tracheal Stem, 

As already stated, the single tracheal stem of May-flies is 
rimilar to that of no other order, those of other insects as far as 
known having a dorsal and ventral root (Pig. 5, A. a, b). 



I'ig. a. Diagrams of Tracheal Stems showing shifting of the cubito-anal trachea. 

A. Tracheal bases in the hypothetical wing of insects (after Ccmslock and 

Needham). 

B. In the wing-pad of a hypothetical May-fly. 

C. In the generalised wing-pad of Epconis. 

D. In the specialised wing-pad of Callibiciis. 

In these wing-pads the base of the cubito-anal trachea 
makes a characteristic prominent downward loop (Fig. 5, B, C). 
This loop swings the trachea out of the route which it would 
seem naturally to take. It is more prominent in generalized 
than in specialized wing-pads (Pig. 5, of C and D). 
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In some generalized wing-pads a weak branch springs fn m 
the cubito-anal loop and «tends inwa^ toward i^e bo. y. 
nearly parallel with the main stem, (b, in Fig. «Ji C). Th se 
structures have prompted the suggestion that the W( ik 
trachea (b, in Fig. 5, C) may be the ren^t of the tr^l oa 
which connects the trachea of the wing with the ventral be iy 
trachea in other orders (b, in Pig. 5, A). 


Fossil May-flies. 

On account of the difficulty in studying fossil wings only a 
very brief consideration has been given to them. A few figures 
of fossil wings believed to be those of May-flies have been 
copied. (PI. IX, Figs. 62, 63, 64. 65, 66, 67). The homologies 
here determined have been applied to these wings. All but the 
last figure are taken from “Types of Permian Insects by 
E. H. Sellards*. In these May-flies the fore and hind wings are 
nearly equal in size, as they arc in damsd-flies. The parallel 
veins of the front part of the wing and the main branches of 
rnpilia are identical with those of modem May-flies. The last 
figure (Baetis anomala)* represents a recent fossil m which the 
iiiTifl wings show the reduction which is the present character- 
istic of May-flies. 

Hind Wings. 


The hind-wings of May-flies are greatly reduced in size. 
In Caenis they arc entirdy lacking. In consequence of this 
reduction there are important differences in the front and hind 
wings. By reason of it also the venation is so reduced as to be 

■of far less value in practical use. 

The wing-pads of Chirotonetes show the most generalized 
tracheation of any which have been studied. In these the bases 
of the tracheal trunks are similar to those of the front mng 
(PI. VIII, Fig. 43). The tracheae however show th^ diHer- 
ences. TTie Mi trachea always extends to the rnwgin of the 
wing-pad. There is no trace of either the Rs? or the 1st acces- 
sory trachea. These veins, however, are present- and occupy 
positions identical with the corresponding veins of the front-wing 

•E 11 Sellards. Tvpen of Peiuiion Insects. Amer. Jour, of Science, tol. 
XXIII. May, 1907. pp.i43-3M.. 

tG. C. Bercndt. Die im Hetstein bcfindlichm n.?r VI 

1850 Zweiter Band. .Vbt. 1 1- Xcuropteren (Pictet Saraban & Hagen). Tab. \ 1. 

Fig. 1. 
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In the wing-pads figured in H. VIII, there is a gradual 
. diiction of the main trachea in the front of the wing This 
.. shown first in Heptagenia (PI. VIII, Pig. 45) where the’base of 
1 C subcostal trachea has apparently fused with the radial trachea 
.,rer by its total obliteration, (PI. VIII, Pig. 51). In all of 
hese excqjt Callibatis the Sc has been the only vein to dis- 
appear (PI. VIII, Pigs. 46, 48, 50, 54). Between Mi and M. 
.here are severrf accessory veins which are generally bent 
ii.'ickward and attached to the vein next posterior. The direc- 
tion of their bending is just the opposite of these same accessories 
in the fore-wing. 



Pig. 9. Hind wing of Falingenia longicanda Olh-. (.Mter Baton.) 


The direction and the attachment of these accessories was 
traced through a senes of hind-wings. In a few of the gencr- 
wings they w^ bent forward and attached to vein Mi 
falingenia. Fig. 6) like the similar accessories of the fore-wing. 
Between this anterior attachment to Mi and the posterior 
joining to M, figured in H^tagenia (PI. VIII, Fig. 46) there 
werenmy intermediate positions. One of these is represented 
(PI. VIII, Fig. 44). We may conclude then 
the wing of Palingenia represents a generalized type of the 
hind rnng m whi^ a number of accessory veins are joined to 
^ ^ ^ simple vein. This condition is very near to 

that in the fore-wing. By a general shifting backward the 
acc^iy veins have been thrown upon vein M, and have thus 
made it secondarily a branched vein. There arc 3 sizes of 
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intercalaries as in front wing. The hindmost is longest as i i 
front-wing, ■ two others are of intermediate length. T^e Acc . 
and Rs? are in positions identic^ with the corresponding veil . 
of the front wing. Sub-costa is much reduced; in most casi , 
entirely wanting. In Palingenia (Fig. b. Sc) it is a strong bi 
very short vein. 

Summary. 

This is a study of the ontogeny of wings representing fiftet n 
genera of May-flies in which the following facts are shown: 

1. The iTifliw veins of May-flies may be homologized with 
the veins of insects of other orders. 

2. The main tracheae precede and constantly mark the 

course of the main veins. ■ 

3. The costal and subcostal tracheae are simple and parallel 
as arc the veins which follow them. 

4 . The radial trachea (except in one form studied) and the 
vein which follows it are unbran^ed. 

5. The radial sector is. very probably present in May-fli^ 
but in an unusual position between the veins Mi and M*. It is 
detached from radius, as in the dragon-flies, and stranded 
upon vein Mi. 

6. The medial trachea and the vein M show four branches 
which are characteristic of media in its primitive condition. It 
is gimilar to the media in the closely allied dragon-flies. 

7. The tracheal system enters the wing by a single stem. 
The course of the cubito-anal trunk diows a possible trace of 
the double stem of the tracheal system of other orders. 

8. In the series of wing-pads studied a remarkable evolu- 
tion of tracheation is shown. This evolution consists of a 
gradual reduction of main trache® and replacement by small 
branches. 

9. This interpretation of the venation involves the import- 
ant changes of nomenclature shown in Fig. 4. 
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EXPLANATION OF PLATES. 

Plate V. 

<la tlie nneiMdi oominiioiia lino nanaent trachw aad tnchcobs; dotted lieci mnaent devetofini 

Fie. 1. Wing-pod of Chirotonetes albomanicatus. Needham. 

* 2. Wingof 

“ 3. Wing-pad of Heptagenia sp. ? 

* 4. Wingof ^ 

* 3. Wing-pad of Hepta^ia sp. (nymph No. 3 Needham). 

* 6. Wing of ■ 

* 7. Wing-pad of Epcorus humeralis Morgan. 

‘ 8. Wingof ■ ■ 

‘ 9. Wing-pad of lion fragilis Morgan. 

* 10. Wingof “ • 

* 11. Wing-pad of Amcletus Indcns Needham. 

“ 12. Wingof • • 

“ 13. Wing-pad of Hesagenia sp,? 

‘ U. Wingof • ‘ 

PI.ATB VI. 

Fig. 13. Wing-pod of Polymitarcys alltus Sac. 

^ 16. Wingof ‘ 

* 17. Wing-pad of Ephemera sp. 

* 18. Wingof 

' 16. Wing-pad of Cacnis diminuta Walker. 

* 20. Wing of * ‘ 

* 21. Wing-pdd of Ephcmcrclla rotunda Morgan. 

■ 22. -Wingof • • 

' 23. Wing-pad at Leptophlcbia sp? 

‘ 24. Wingof ‘ 

* 23. -Wing-pad of Chornterpes sp? 

■ 20. Wingof 

“ 27. Wing-pad of Blastuius cuuidus Say. 

“ 28. Wingof “ • 
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Plate VII. 

\Ving-pii<1 Ilf Siphluru.^ 

\Vicg “ 

Wing-pad of Callihactis Ap? 

Wing ijf ‘ 

Rui-rcssivf stugi-s itf wing-puds uf Chirotuncti'S albomanicatus Xwdl 


Succossivv stages of wing-pnds of Ulasturus capidus Say. 

Base of \ring-p:id of Hcxagoiniii sp? 

Wing-pad uf BLaaturus cupidus showing variation in aeration. 
Wing-ivul of Hinil.-igenia ap? (No. 3 Vcetlham). showing variation in 
Wing-pad nf Epnemern showing slight variation in trachention. 


Plate VIII. 

Hind wing-pad of ChLrotantes albomanicatus Needham. 

- wing of ‘ 

“ wing-pad of lleptagenia sp? 

* wing ■ 

“ wing-pad of “ sp? (Nymph No. 3, Needham). 

“ wing d * 

“ wingi^iad of Epeoms humcralis Morgan. 

“ wing rf “ “ 

* wing-pad of Callibaclis sp? 

“ wing of " 

* wing-pad of Leptophlchia sp? 

* wing of “ 


Plate IX. 

Wing of Potamonthus lutcns (after Eatcai). 

* Calliarcys humilis ' 

“ Tricorythus (Malay sp.) “ 

* Siianophlebia Traili«. " 

“ I.AchIania abnormis “ 

* niigoneuria rhenana " 

“ Elassoncuria Trimeniana * 

Fossil May-fly. Tvpc of genus Protcrcisma (after Sellards). 

“ '* ' VVing of Prodromus icctvs ■ 

“ “ Wing of Protereisma minus “ 

“ * Wing of Protechmn accuminatum “ 

* ^ Wing of ReVtcr arcuatus ‘ 

“ * Baeti.s anomala (after Pictet-Daraban and Hag«-n'. 
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In 1907 Schmiedeknecht* limited the tnbe to only su -i 
Crvotines as arc entirely wingless in the 9 (none of which ha l- 
an^arcolaled metathorax), and have no scutellum m this s( .. 
This reduces the tribe to the following known genera. 
Tliaumatotypus Forster. 

Petomachus Grav. 

Pezolochns Forster. 

all of which are represented in North America. ^ 

Three species of the genus Pesotnachus fall into a group .o 
that I have prepoaed a aab-genus 

Viprpin dcscribcdi to include tbem. ^ 

me discarded genera of the tribe are now distributed as 

Apuropkygu. and rferertep nr are now in dudg 
in the eenus Ilemiteles Grav. and the genus Hemwuichus is nov 

sunk in Paomackm; while the species of a te indudu 

«!ome in Microcryptus Ratz. and some in Hemtteles. 

'?here arc no valid records of any of the^ 
were then defined, being represented in 

siblc exception of Aptesis the two described American spene 

S rtSust now ptebably be j. f U 

three species placed in the genus Cremnodes by Ashmrad an 
hISukSIi must be transferred lo Tkaumatotypus y^hile of tk 
foursoecics placed by Ashmead in Theroscopus three, namel 
T anuricanus, T. kukakensis and T. rufipes belong to ^ 

/-csonmto while the fourth, r. po^fevs,s ^ 
a single winged male and cannot therefore be, with certai .. 

^^^TheThi^^ gracra of Pezomachini Schmied. can be separated 
1. Second abd^inal 

the hind body, connate vntn tnt innxi segm Thaunutoty^B Fors: 

than the niclathorax f\f 'tVi« Wnd bodv* not connate 

2 Face much abbreviated PesomacliiiB Grav. 

Pace of normal length 

The subgenera of Pezomachus sens, lat. can be separate 

“ 'SSL ««h S.s‘wSSii“ "* 

mesonolum along the mcdiaa line. Petiole ong MicniDeun 

.Die Ibmenopteren mitleleuropas. Gustav Fischer, Jena. (1906). 
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Although I have only separated out this one subgenus of 
■ zomachus it is evident when one is working over a quantity 
material that there are several well defined groups of species 
this genus which would suggest that though the species, 
.pecially in the female sex are very similar, this genus may in real- 
V consist of degenerate forms from more than one genus or oven 
ribe. Unfortunately the species recognized in the male sex, 
ivhich would probably have more distinctive characters, are 
much fewer than those now described in the female sex and in 
■ •nly nine American species have the males and females been 
correlated. 


Key to the SpEaEs or Thaunutotjpua. 


1. Antenna! 18- jointed 2 

Antonns 18-jointed; petiole striate, ptceous species splnvlatiu sp. nov. 

2. Head and abdomen niluus, thoras. testaceous cuadeDsla Harr. 

Not so colonred 3 

3. Petiole striate, metathoracric teeth acute alaskensls Ashm. 


Petiole smooth, or with median line, metathonicic teeth not prominent 

tuberculituB Ashm. 


Key to the New Species up PezomacImB heie descbibud. 


10 . 


peuales. 

"Metathoracic" caiina entirely absent; piccous siiccies; length 4 mm. . . 

P, utshenslB 

“Metathoracic" carina indicated, cither completely or only laterally 2 

Ovipositor not more than half as long us the petiole. ' 3 

Uvijiositor at least about the same length as the petiole 4 

Antennce 18-jointed, abdominal piihescenee dense; bicolored species 

ferruginous and black; l^th 3.3 mm P. breYlstylitB 

Antennc 17-juinted, abdominal pubescence sparse, piceous species, length 

1.5 mm P. mlimtiii 

Ovipositor not much longer or shorter than the petiole 3 

Ovipositor IH times as long as the petiole; length of species 3 mm 

P. longts^loB 

Abdominal pubescence rather long, moderatel}' dense, antenna; IT-jointcd 

piceous species, length 2 mm P. nhnstiiB 

Abdaminal pubescence short 6 

Abdominal pubescence dense 7 

Abdominal pubescence sparse 10 

Metathorax viewed from the side subconical. thorax fuscous, with black 

blotches, length 4 mm P- msculatiu 

Metadiorax normal 8 

Petiolar spiracles so prominent that the general outline of the petiole is 
altered, s^rply bi^olwd species, head and abdominal apn black, 

icmainder yellow P* calorsdenBls 

Petiolar i^racles not at all prominent 0 

Meso- ^ meta-thorax sub-equal from above, densely pubescimt . Black 

species, length 4.5 mm P- ImglpeB 

Me^horax much shorter than “metalhorax" the latter always with a 

median groove BtandfordeiidB 

Petiolar s^iacles so pruiiiincnt that the general outline of the petiole is 

altered II 

Petiolar siuracles only slightly prominent Bi 
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11. Spiracles on large thick conical projections; anteimee 18-jointed, length 

species 2.5 mm P- qdiacvl 3 

Spiracles nut cxccptionallv prominent; yellow-ferruginous species, with 
picecus bands on the abdomen; length 4.5 mm P- dlsp: . 

12. Small species, 2.5 mm., antenna; 21-jointed, petiole very short and broad. 

P. peniiBjrlniilc s 

Larger s]M:cies, 1 mm. or more 3 

13. Ferruginous with third and following abdominal segments piceous, in 

sharp contrast to the rest of the body; length 4 mm P. simi s 

Ferruginous with fourth and following abdominal segments piccous; third 
piceous at base, but broadly fenuginous at apex. Length 5 mm. P. nodos is 


M.4LES. 

1. Wings fully developed J 

Fore wings partially developed, hind wings absent. . . .P, flavoclnctiu Ashi.i. 
Wings absent 1 

2. Carina roughly semicircular 3 

Carina sinuous, abdomen densely pubescent P. fliTOClnctui Ash<n. 

3. Pioeoferiuginous species with the petiole and segments two and three 

luteous _ _. P- slmllls 

Piceoferruginuus species with well defined apical yellow bands on the 
petiole and second abdominal segment P. dlsptr 

4. Puoescencc dense a 

Pubescence sparse 7 

5. Carina complete, sinous (i 

Carina incomplete, antcnnic about 22- jointed ..P. nlgiofuBcus 

<i. Antennse about 2fl-jointcd. fuscous sweies though abdominal segments 

often with narrow yellow apical bonds. P. flayoclnctiis 

Anteniuc about 27-jointcd, head thorax and petiole ferruginous, remainder 
of abdomen black P* mianl 

7. Piceous black species with golden yellow legs P. auilpes 

Fcmiginuus species with a partially piceous abdomen 

P. ottawaenals Harrington 

ScB Ggnvs Hlcrameson. 


FEM.tLES. 

1. Clear ferruginous species with piceous abdominal bandings. Face some- 


what sunken between the eyes. Length 6-A.5 mm P, mnnlatiis 

2. Fuscous species with piceous abdominal bandings. Face level with the 

eyes, length 6-6.5 mm P. lymensis 

3. Pale honey yellow species, length 4 mm P. texanus Cresi- 


Thatimato^iis spinulatiis, sp. nov. 

Female. Length 4 mm. Piceous black tviLli very stout fuscous legs 
and antennas. Entirely clothed unlh rather sparse, long outstanding 
hairs. Petiole very long. Ovipositor stout. 

Head from above transveTse,* this is due to its marked shallowness 
as it is but little wider than the thorax, rectangular, the margined vertex 
being slightly e.xcavated; deep black and rather coarsely shagreened. 
Face rather long, greatly swollen below the antennje so that this portion 
projects beyond the eye.s. ^lalar line indistinct, half as long as the 
width of the face at the lower comers of the ey&s. E]res small, about as 
IcHig as the malar line, internal margins convei^png above. Clypeus 
transverse with a rath^ hu^ deep fovea on cither side. Mandibles 
testaceous, apparently bifid, teeth black. Antenna: short and von' 
stout, IG-joint^, as long as the head and thorax together, rather densely 
clothed with a short pubescence. 
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Thorax Aort and broad. Mesonotum piceotis, similarly shagrcencd 
ip head somewhat gibbous and with an obsolete median furrow. 
'iYidicatiwi of a scutellum. “ Metathorax” black. stror4;ly declivous 
ffriorlv Transverse carina incomplete medially but u-ith the 
.ihi-ses produced into extremdv prominent projections, which gives 
oostcrior face of the “metathorax” a concave appearance. Them 
‘ rt-o longitudinal carinae on cither sade. Surface rather coarsely 
ingreened and clothed with long white outstanding hairs. 



Fig. 1. Thaumatolypus spinulaius. 

Petiole very long and not much expanded, as long as the thorax, 
strongly adculate and with but slighUy projecting spiradw. ReniaindCT 
erf abdomen elliptical, with the apex sharply pointed. Surface olacK. 
smooth and shining, with a sparse long pubescence. Second 
greatly enlarged, covering H of the length of the aMomen. the thirf 
segment covers most of the rmnainder. The apex of the fourth is 
that is exposed of the remaining segments. There is an 
testaceous band near the apex of each segment. \ icrrod frOTi tnc s 
the dorsal sclerites arc seen to be much produced bcloiv the body o e 
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altdomen, and the free margins of the second segment meet on the vent ,1 
side of the abdomen. Ovipositor about as long as the third segme .. 
sheaths stout, testaceous and densely iiilosc. Legs very stout 1 <i 
rather long. The swollen femora and tibiie arc piccous black a il 
arc densely pubescent. The tarsi, which are quite normal in structi 
are of a more rufo-lcstaceous color. Ungues simple. 

Described from a single specimen taken at New Have i. 
Conn., by A. B. Champlain on the 20th of May, 1911. 

I am rather doubtful as to the genus in which this speci ’s 
should be placed as in Forsters description of Thaumatotypus lie 
has ‘‘ScUtellum distinct”. In this species, however, the 
scutellum is not indicated. 

As the generic description was drawn up on a single species 
and the present specimen agrees with it in all other particulais, 
notably in the much enlarged second abdominal segment, 1 
have placed it provisionally here. 

Schmeideknecht places the genus in the Pezomachini and 
it is probable that he has seen the type so it may be that Forsters 
original description was not correct in this detail. 

Pezomachus utaheosis sp. nnv. 

Female. Length 4 nun. Head thorax and abdmnen shining black. 
Anteniue and legs piceous. Metathorax strongly gibbous, widiout a 
Carina. Fetiolar spiracles rather prominent. 

Head, from above about twice as wide as thick along the median 
line, minutely punctulate, shining. Ocellar triangle sn^. Lateral 
oceU nearer to the median ocellus than to the eye margins. Face 
entirdy black, obtusely cariiuite medially from the insert^ of the 
anteniue to the base ci the dypeus. Clypeus transverse, malar line 
obsolete, about half as long as the face is wide. Inner eye margins 
parallel and straight. Mandibles and palpi piceous. Antenna: piceou.<i 
above, lighter below, skndcr. 

Thorax uniformly and closely punctulate, shining. Prothorax 
rather large, closely connate with mesothorax, suture obsolete; testa- 
ceous on median line. Mesothorax rather larger than metathurax, 
scutelltnn indicated by a rounded though rather large and xnominent 
tubercle. Tegular tubercles prominent and testaceous. “ Metalhorax ” 
strongly gibbous, posterior face abruptly declivous. Coxae black, 
remainder of legs piceous. 

Petiole lathCT short and broad, evenly widened from the base to the 
apex except for where the rather prominent spiiades cause a small 
tubercle. Closdy xninctured, and with an obmlete median furrow. 
Remainder of abdennen oval, about 2^ times as wide as the thorax. 
Segments closely and evenly punctured, and with a sparse pubesceni-e. 
Ovipositor about as long, as the petiole, testaceous with fuscous sheaths. 

Observalions. Described from a single specimen taken at 
Park City, Utah. Type in the National Museum. 
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Pezomachus bievis^lus sp. nov. 

I'linnlc. Lcnjfth 3.5 min., fcrraginous, with aiiical half of iho 
, .aico piceous; short and robust with a much al)l)re\'iatwl onjxjsiior; 
■iv body rather densely inibcsccnt. 

Hoad from above ferruginous, finely shapecned and inilxjscciii, 

. -Ill twice as wide as thick along the median liju*. Anteniuc short and 
■ji. lil-jointed; scape and first few fiai^llar joints ferruginous, remain- 
■ - iiiccous, seventh and neighboring flagellar joints not quite twice as 
1 -.; .IS thick. Face below antennse somewhat swollen, subtubcrculatc, 

. ’vpeus semi-ciicular, indefinitely separated basally; nialar lines distinct, 
jiHi 1-3 as long as the face is wide at the lower angles of the eyes. 
.Maiidildcs yellowish. 

Thorax distinctly bi-nodosc, ferruginous with a short rather dense 
|iubcsccnce. Scutellum hardly indicated, mcsothoracic tegulac small 
imt prominent; “mctathoracic” carina poorly defined medially hut 
prominent latei^y. Legs ferruginoiu, hind legs infuscated at apex of 
the femora and over most of the tibke. 

.\Monnnal petiole short and broad, spiracles moderately prominent, 
.airfacc ferruginous and shagieencd; with a fine short pubescence; 
remainder of the abdomen short oval, second segment feiruginous, 
following segments piccous, surface punctulate, entirely clothed with a 
dense short pubescence. Ovipositor very short, about one-third the 
length of the sliort petiole ; sheaths piccous. 

Observations. Described from a single speeitnen taken at 
Philadelphia. Closely related to P. ashmeadii {Cremnodes 
caUfornicus Ashm.), but readily distinguished by its color and 
more definite carina. Both of these species fall into a very 
distinctive group of Pezomachini the most distinctive characters 
of which are the ^ortened robust form of the body together 
with the much abbreviated ovipositor, and it is possible that 
these characters will be found to be of sub-generic value. 

Pezomachus minutus sp. nov 

Female. Length 15 mm. Entirely piccous black, petiole short and 
broad at the apex. Ovipositor short. 

Head transverse, temples swollen, about 214 times as wide as thick 
along the median line. Surface poKshed though very finely punctured. 
Face below antenna: more coarsely punctured and hairy, produced 
forward inonediatcly below the insertion of the antennse, so that the 
latter are plap>»H on a small horizontal ledge. Malar line distinct, about 
(uic-third the width of the face. Clypeos poorly defined, transverse. 
Mandibles and palpi piceous, concolorous with remainder of the face. 
.Antemue sub-davatc, piceous, entirely pilose, 17-jointed, reach to apex 
of petkde. Seventh and neighboring fiagcUar joints about times as 
long as wide. ■ 
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Thorax not distinctly bi-nodose; uniformly and findy pui^i; 
Scutellum entirely absent. Tegular tubercles prominent. “M la- 

thorax” as long as mesothorax, with a definite semi-circular ca' na. 
behind which it is abruptly truncate. Legs not stout, concolorous ■ ith 

the thorax. . . , . , 

Petiole short, about 54 as broad as the apex is long; spiracles . 10 : 
prominent; findy and uniformly punctured. Remaining abdon iiaj 
segments very shining, with a sparse pubescence and a very fine pur -lu. 
lation. Ovipositor short about the length of the petiole, luteus ■ ith 
dusky sheaths. 

Observations. Described from a single 9 taken at St 
Pauls Island. This species shows a relationship to P. ask- 
meadii and P. brevistylus in the shortened form and abbrevinted 
ovipositor. Type in the National Museum. 

PezomadiuB longis^lus sp. nov. 

Pcmale. Length .i mm. head and thorax ferruginous; abdominal 
segments piccous basally, yellowish apically. Ovipositor much elon- 
gate, about times the l^gth of the petiole. . , ■ , 

Head from above somewhat rectangular, the margined occiput bui 
little excavated; surface shagreened and of a deep ferruginous color. 
Antennas longer than the head and thorax together, 24-jomted, dender: 
seventh and neighboring flagellar joints almost tmee as long as thick; 
scape somewhat yellowish, apical third of flagdlum pimius. Fait 
ferruginous, rather long, malar lines distinct, about onc-third as long a- 
the face is wide at the lower angles of the e>-cs. Clypeus not di:- 
tinctlv separated, mandibles yellowish with jiiceous teeth, labium 

prominent, yellow'. . . , 11 . j 

Thorax bi-nodose, somewhat slender, its surface evenly shagreened: 
scutellum poorly defined; ‘•metathorax” somewhat gibbose, with s 
delicate complete transverse carina. Legs elongate ferruginous. 

AMominat petiole with pnwnincnt spiracles; width at apex abou*. 
three times that at the base; surface finely shagreened, base fCTTUgiiumi 
apex vcllowish; remainder of abdomen oval with surface finely sha- 
mened and clothed with a sparse pulxisccnce. all sclents piccat 
basallv, second segment yellow apically. On the tlurd and following: 
segments the j’cllow' is gradually replaced by ferruginous.^ OsuposiLir 
much elongated, almost times the length of thp petiole, shcaih- 
piccous black. ^ 

Observations. Described from a single perfect specimen in 
the National Museum. Habitat and time of capture no: 
noted. It somewhat resembles P. micaris Howard. 

PezoxnachuB robustus sp. nov. 

Female, length 2 mm. A robust piccous .species, with short, -kiu- 
antennal and rather thick legs, "mctathoracic” carina prescni i-u. 
indefinite. No spiracular tubercles on the iM?tiolc. 



The Pezomachini of -.North America 


121 


■l:i] 


Head larRC, from above rectangular, about twice as mdo as thick 
■ ' the medisui line; surface rather coarsely shaRrccnctl. Face swollen 
w the insertion of the antemuc, and of a lighter color than the 
■ .V Malar lines distinct, not quite half as long as the face is wide, 
■vi-oii the lower angles of the cj-cs. Cl>;pcus not verj' well definotl 
. iiv the free margin is almost semi-circular. The antennx are 
\ ‘find stout, composed of 17 joints, of which the seventh and 
■t 'hborinc flagellar joints arc only slightly longer than wide. The basal 
Ilf the antennaj is of a lighter brown colour than the head. 

Thorax distinctly bi-nodosc, clothed with a sparse ijubcsccncc 
iuT coarsely shagreened. The scutcUum is absent. The “meta- 
■ .mcic” Carina is poorly defined especially medially. The legs arc 
nu not verj* long, and somewhat lighter in color than the thorax. 

' liic abdominal ijctiole is short and evenly tvidened from the base 
■ii the apex, which is squarely truncate. The sijiraeles arc not prom- 
runt The surface is somewhat aciculatc and dotted udlh an out- 
nnding pubescence. Rcinaindcr (jf abdomen ovoid, shining, with a 
raciier long pubescence. Oviiiositor about as long as the jx-tiolc, with 
.lu<ky sheaths. 

Obsenntiofts. Described from a single specimen taken at 
Tucson, Arizona, by H. G. Hubbard. 

This species is similar in general appearance to a small 
niarellus ( Ashm.) but can be at once dislinguished by the more 
rolnist form and shorter antenna*. 

Pezomadius maculatus sp. nov. 

Female. Length 4 mm. Bicolorcd; ferruginou-s and black; head and 
■ihdomen c.xccpt petiole, black from aboTC. Tbora.x mainly ferruginous, 
imt n-ith’black blotches. esiMxially on the idcune. Legs picepus unth 
lirhier colored italchcs, ■‘mclathonix'’ abnormally gihbose. indelinilely 
tarinatc. Thorax and abdomen densely inibesccnt. 



Head from above coarsely shagrccncil; with small ocelli which are 
plated in a large equilaierul triangle. The color is iiiccous black uiili 
ik'cks of dull ferruginous. Antennte long anil slcmlcr. 2l)-iointcd, apex 
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pccous, Ihisc CcTTUffinoiis, first three flagellar joints with basal a -i 
apical yellow bands. Face ferruginous, st^greenod, transverse. Ma .r 
lines indistinct at eye ends, more prominent towards the clypeus, ab( 
one-third as long as the face is wide between the lower angles of ; 
eyes. Mandibles rather yellowish, palpi piccous-black. 

Mesolhorax robust, rather short; with a wdl defined median sultv-. 
and ca small obsolete scutcllar tubercle. The surface is rather coarsi [y 
shagrccncd, and clothed with a moderately dense pubescence. Trt 
prevailing color is ferruginous, Init there is a dfsfinite iire-scutel'-ir 
piccous spot on the mesonotum, and the pleurae have two pico-i.: 
patches on both sides. The “metathorax” is very strongly gibbo-i-: 
sub-conical, w’hen ^dewed laterally; the carina is poorly defined. Tht 
surface is rather coarsely shagrccncd and clothed with a modciaUiy 
dense pubescence. Anterior to the carina the '‘metathorax’’ is femigi. 
nous, but on the posterior and lateral faces it is piceous. The legs nn- 
long, and piccous, for the greater part, but mottled with dusky yellow, 
whidi color is most prominent at the bases of the joints. 

A1)dominal petiole ferruginous, rather closely shagrccncd, and pu- 
bescent. The spiracles are prominent. Remainder of abdomen ovait 
deep black, and densely pubescent. Onpositor long, 1 mm. shcatli;, 
piceous. 

Observations. Described from a single specimen taken ai 
Point Loma San EKego, California, by P. Leonard. Tj'pe 
in the collection of the Bussey Institution, Harvard University. 

This is a very remarkable species ■which is readily distin- 
guished by its abnormally convex "metathorax” and curiously 
mottled legs. 

Pezomochus coloradensis sp. nov. 

Female. Length 4 mm. Chdpositor .75 mm. Very distinctly bioil- 
ored spcdcs as follows: Head black, entire thorax, legs, petiole and 
second and third abdominal segments light fen-uginous; remainder of 
abdomen black. 

Face ferruginous Mow the insertion of the antennae, and slightly so 
abm-c, along the c\'c-maTgins. Mandibles yellow at the base, apical 
half ferruginous, teeth black. Palpi yellow. Antennae duskt- above 
rather more yellowish belo\v, rather long and slender with seventh 
flagellar and ncighl>unng segments about l}-^ times as long as wide. 
Head from above shagrooned. slightly pilose, transverse, over twice as 
broad as thick along the median line. 

Thoracic nodes sub-equal. Mesothorax 'vith a poorly defined 
median furrow, most distinct just before the slightly raised scuidliir 
area. The “mctathoraeic" carina which is broadly hastate in fonn !■= 
poorly defined except laterally. The legs, especially the hind ones, arc 
rather more duskj- than the thorax. 

The petiole is about three times as wide at the apex as it is ai the 
base, but does not widen much after the rat-hcr prominent spiracles, ii i' 
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•ncwhat constricted immediately behind these; the entire surface n; 
•"iv and evenly punctured. The remainder of the aMiimon is oval, 
■-r-lv and cvcnlv punctural with a short but rather dense pubescence. 

irnicnts 2 and" 3 are suh-e<iual in length and sharijly contrasted in 
Tiior with the remaining black segments. The ovipositor and sheaths 
..re iMccous. 

Observations. Described from a single 9 specimen taken 
■H Colorado. Type in the National Museum. 

Pezomachua long^s sp. nov. 

Female. Length 4.5 mm. Piccous black, densely pubescent, sijccies. 
IjCs ver\' long and slender. . 

'Head frtm abot'c about twice as wide as thick along the median 
line raccous, surface shagrecned,n<)t shining, ocelli \-crv- small. Antenna 
dec^'! throughout, slender but rather short, 23-jomtcd, the 7th and 
neighboring flaf^ar joints not quite twice as long as thick. Face 
l-ielow antennae somewhat s^vollcn, piceo-ferniginous, clothcri with a 
rather long pulxsccnce, especially on the cljTxnis. Clyiical suture 
obsolete. Malar lines distinct, about half as long as the face is wide at 
the lower angles of the eyes. Cheeks not swollen. 

Thorax piooous black, uniformly shagreened, about three times as 
long as wide, nodes sub-equal. Mesothorax densely pubesront. tcgulac 
small Init pfominent, no indication of a scutcllum. ‘‘ Metathorax 
more sparsely pubescent and more shining than the mesothorax. The 
Carina is sinuous and poorly defined medially. Legs long and slender, 
the hind femora reaching hhnost to the apex of the abdomen, piccous 
black and clothed with a dense short pubescence. . . 

Petiole fiiccous bliick with on indefinite a,nd. variable fcrrnginoiis 
apical band, densely pubescent, evcnlv widened from the base lo the 
apex, spiracles not prominent. Remainder of abdomen ovate, bl^k, 
sub-shining though closely iiunctate and clothed with a dense short 
tmbescmcc. Ovipositor and sheaths black, somewhat longer than 
the petiole. 

Observations, Described from two specimens taken at 
Stanford University, California, by William M. Mann, Feb., 
1910, and Harold Morrison, Dec., 1910. This species resembles 
P. cockerdli Bnics but is readily separated by the presence of 
the metathoracic carina. 

Type in the collection of the Bussey Institution, Harvard 
University. 

Pezonmehus stanfordensis sp. nov. 

Female. Length 4 mm. Shining black, antenna?. Icp. mesothorax 
and extreme ajiex of petiole usually lighter in color. Abdomen inth a 
rather dense pubescence. *' Mctalhorax" and usually mesothora.x 
also, with an obsolete median farrow. 



124 


Annals Entomological Society of America [Vol. 


Head from aliovc quadrate, temples somewhat narrower l^n i i- 
eves, rather less than twice as hroad as thick alon^ the median li* 
surface dull black, finely shaKTcencd. Ocelli small, lateral ones neanr 
the median ocellus than to the eye mar|;ins. Antennas stout 19-30ini. i. 
the seventh and neijthborinK flaKclIar joints hardly lonjjcr than thi. 
color ferruRinous to dusky with the apex piccous. Face Ixslow Mlm e 
short, with the distinct malar lines about a quarter as long as the faci .s 
ttidc 'at the lower angles of the eyes, mainly ferruginous but witl- :i 
piccous spot on cither side between the bases of the antennre and ;i> 
malar line. Clypeal suture jjoorly defined. Mandibles ferrugini 

with piccous teeth. . „ , , j • , 

Thonix short and shining though finely shagreened and mtl a 
siKtrsc pulwscentc. Mesothorax piccous, much shorter than the hlaik 
‘•metathorax ", usually with a ijoorly defined median furrow. Scutelli'ni 
nol indicated. " Metathorax with a complete though not vir\- 
prominent cariiia. and with a more definite median furrow than on :hc 
mesothorax. Legs not ver^* long, rather densely pubescent, cijrir 
variable from light dusky to piccous black, in the latter case the joints 
]x!twocn the coxa and trochanter, and the tnx’hantcr and femora, arv 
distinctlv lighter than the remainder of the leg. 

Petiole tjiccous black, not vciy elongate, evenly expanded to tiic 
apex which is sometimes indefinitely’ ferruginous. Spiracular tuhtTclcs 
absent Remainder of abdomen ovate, shining black, sometimes mih 
apices of all segments slightiv tinged with clear ferruginous, rather 
densclv puljcsccnt on the st;cond and third, but more sparsely on ihe 
remaining segments. Ovipositor and slicaths jnccous, about as lony 
as tlie petiole. 

Observations. Described, from two specimens taken hy 
William M. Mann, at Stanford, Cal., on Xov. 2;J, 10(H), and 
Jan. j. 1010. 

This species resembles Pesomachits obesiis. Ashm. bin i> 
larger and stouter and has a very much shorter mesothorax. 

Tvpe in the collection of the Bussey Institution. Haryanl 
University. 

Pezomachus spiraculus sp. nuv. 

Female. Length 2.5 mm. A small robust species, piccous black. 
excciDt for the antennae, pro- and mesothorax, legs and jictiolc, whicii an' 
duskv ferruginous. Petiolar spiracles abnoniially prominent, placet! mi 
stout tubercles. "Metathorax" carinate. 

Head from above nol transverse, piccous and rather coar'cli 
shagreened. Antennae l-S- jointed, fuscous basally, i>iccous at the a|iex. 
short and stout, with the seventh and ndghlionng flagellar joints alion* 
one and a half times as long as thick. Face swollen lielow the insert loii 
of the antenrue, malar lines black, not quite half as long as the Lici 
wide at the lower angles of the eyes, the inner margins of which diveW 
slightiv below the insertion of the antcmiie. Clypeus noniial. iiaii- 
dibles lighter in color than the n-sl of the face, \rith black teeth. 
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Thorax robust, binodose, with the nodes 
ibpqual and similar. Mesothoiax fuscous 
. .mcvrhat gibbose, with no scutelluin indicated. 

surface is cousdy punctulate. “Meta- 
iwrax'’ friccous, strongly gibbose, with the 
urina indistinct medi^y, but well defined 
it is sha^y declivous behind the 
, :inna this portion bears two longitudinal 
. anna on each side. Surface dull and coarsely 
.-hagrcoicd before the carina,but shining behind. 

The legs are stout and du^y. 

The petiole is dusky and very stout. It is 
ilaitencd doisally and is somewhat adculate, 
laK^y are two very prominent tubercles 
which isear the spiracles. The remainder of 
the abdomen is ovate, piccous black and shiny, 
with a sparse pubescence. Ovipositor ferru- 
ginous with piccous sheaths; abwt the same 
length as the petiole. 

Observations. Described from a single specimen taken at 
Round Knob, N. Carolina. 

This species is easily recognized by its abnormally large 
petiolar tubercles. Type in the Nationd Museum. 

Pezomtehus dlspai sp. nov. 

Three specimens, 2 d' d' and 1 9 of undescribed species of 
Pezomachus were bred from a spider’s egg capsule taken at 
Twining, Maryland. The 9 differed conaderably in color from 
the (f d* but this appeared to be an insufficient reason for dis- 
associating the sexes. It is proposed however to make the d 
the type of the species, placing the 9 provisionally with it till 
further evidence determines whether this is a valid correlation 
or not. 

Male, Length 5.5 mm., fully winged; slender, head, thorax and 
abdomen piceous except for a divided ferruginous spot on the anterior 
portion of the mesethorax and yellowish apical bands on the first throe 
abdominal segments. Legs du^y yellow. 

Head from above transverse, piceous though more feirui^nous round 
the eye margins; ocelli large, antenna long ^ slender, 27-29- jointed; 
yellowi^ at b^, mainly dusky. Face below antenna ferruginous, 
malar lines dislincl short, about } to J as long as the face is vide at the 
lower angles of the eyes. Mandibular teeth transparent, palpi du^'. 

Mesothorax .well developed, surface sha^recned, rath^ coarsely on 
disc, more finely laterally; dothed with a short pubescence. Parapsidal 
furrows well defined ont^orly, the sjmoe between them is of a fer- 
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rufjinous color except for a narrow median piccous line; remainder i 
thorax piccous. Scutcllum and wnngs well developed. “Metathorax 
rather coarsely shajirLencd nith a well defined semi-circular carin: 
Tx’gs. including coxrc du.sky lutcous. 

'Abdominal petiole long and slender, but little expanded at th 
aixix; spiracles prominent; piccous, with a definite yellotv apical bant' 
Remainder of abdomen slender, second segment nnth a broad apici' 
yellow band, thini st;gmcnt with or without a definite apical bam'-. 
Remaining segments entirely piccous and more shining. Surface sh:,- 
greened, with a rather long pubescence. Claspers small. 

Female. Length 4..j mm. Yellow rerruginous except for narru\. 
indefinite basal bands on the abdominal segments. 

Head from above somewhat transverse, ferruginous, but moro 
yellowish round the eye margins. Antennae (broken) long and dendcr. 
the scape and first three flagellar segments arc lutcous. Face below 
antimna; swollen medially. Malar lines distinct, about one-third as 
long as the face is wide at the lower angles of the eyes; mandible^ 
yellowish with piceous teeth, palpi yellow. 

Thorax yellow ferruginous evenly shagrccned. about 2J^ times as 
long as wide’. Mesothorax with an obsolete median furrrav and no indi- 
cation of a scutcllum. “iletathorax” somewhat gibbosc mth a del- 
icate but complete carina, which is most definite laterally. Legs dusky 
lutcous. 

Abdominal petiole uith rather prominent spiracles, apex almost 
three times as wide as the base, surface finely shagreened, color fer- 
ruginous, more yellow at apex. Remainder of abdomen oval, segments 
inccous at the base merging through ferruginous to honey-yellow at 
the api‘x, clothed u-ith a moderately sjxirsc pubescence. d\'iix)sitor 
elongate lutcous, sheaths dusky at the apex. 

The 9 is much like that of micaria How. but is lighter in color and 
has more prominent petiolar .spiracles. 

Tt-pe of d', and 9 from which this description is drawn, in 
National Museum. 

PezonuLchus pennsylvanicus sp. nov. 

Female. Length 2.5 mm. A small, slender, fuscous species, with 
a very ^ort and broad petiole. Antenn® rather long and slender. 
Ovipositor as long as the petiole. 

Head fnwn above rather glo^sc though the occijjut is excavated. 
Surface coarsely rugose. Ocelli .small. Face rather broad, mal.'ir 
line distinct, alxnit one-third as long as the face is wide. Anteiin:e 
21-jointed; seventh and neighboring flagellar joints about times a» 
long as wide. Color fuscous throughout. Chixms not very well dofinc<i. 
All mouth [)arts colored as the rest of the head, but mandibular teeth 
ralber more piccous. 

Thorax uniformly fuscous, notles sub-equal. Mcsothoracic tcgiil:i; 
prominent. No indication of a scutcllum. “^Ictathonicdc” carina 
lX)orly defined, but the somewhat gibbous metathorax is abruptly 
declivous behind its situation. Legs uniformly rufous brown. 
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Petiole rather yellow at the aiiex, sshort. about times :is luii}; ns 
' .ji.l at the apex. Base broad, but not lialf the width at the siiiniele. 
■.•.■ltd which the petiole widens but little. The spiracles ait' not verv 
■'."linent. Remainder of the abdomen elonnatc oval, uuifurmly brown 
. ■ ii a sparse short pubescence. Oviixjsitor as long as. or slightly longer 
.:n. the petiole. The surface of the abdomen, including the jx'iiole, 

■ diining and only shallowly shagicened. 

Observations. Described from a sanglc bred specimen col- 
. I'tod by Kirby and Champlain at N. Cumberland, Pa., 11-27- ’01) 

PeiomachaB similia sp. nov. 

The female measures about 4 mm., stout, ferruginous execiit for 
a’lical half of the abdomen which is shining piccous. “Mctathoracie” 
i-arina indistinct, though apopht’ses arc prominent. Abdominal 
Mibesccncc sparse. 

The male measures about .j mm. long and slender, fully winged in 
all sjjeeimcns seen. The head thorax and legs ferruginous as in Q , but 
;lic ixjtiole and at lca.sl the second and third abdominal segments an* 
luicits. remaining segments piccotus a.s in 9 . ^^etatho^acic carina dis- 
tinct, semi-circular. Abdominal pubescence rather dense. 

Female. Length l-d.o mm. Head from above ferruginous and finely 
'hagrecned; about twice as wide as thick along the median line. Tire 
margined occiput is not very dcei)ly excavated. Ocelli small and rather 
far apart, the lateral ones ate about as far from the median as from the 
eye margins. Antennae long and slender, entirely ferruginous. S.Vjointcd. 
Face rather transverse, malar line not veay distinct, about one-third as 
long as the face is wide at the lower angles of the e\c margin-s. Clyixms 
transverse, mandibles rather flavous at the base, with two shining 
rufous apical teeth. Palpi ferruginous. 

The thoracic nodes arc sub-equal, the surfaces arc shagrcened and 
sparsdy pubesexmt. Mesothora.\ with a distinct median groove. Sicu- 
tcllum indicated by a small rounded tubercle. “Metathofax'' rather 
gibbosc, the carina is poorly defined medially, but the apoph^’ses arc 
distinct and appear os two short horizontal lines. Legs long, dusky- 
fcmiginous. 

I^tiole and second abdominal segment ferruginous, the remaining 
segments arc piocous. The entire surface is finely shiigrecnod and . 
■‘hiny, with a sparse short pubescence. The ixttiolc is about 3} 2 times as 
broad at the apex as at the base. Spiracles sub-prominent. (X'ipositor 
femiginous. Sheaths piccous except at the base where they are j-cllowish. 

talc. Length 5 mm. Head frorn above tmn.s\-crse, about 2 ^ times 
as wide as thick along the median line. Ocelli very large. The occiput is 
not very deeply excavated. The antenme arc slender and as long as the 
lx)dy, about 2S-iointcd. Face similar to thiot of the 9 but the clypeus 
is deeper and therefore less tiTins\'crsc. 

'i'hoiax entirely ferruginous. The mesothorax is well developed 
with distinct paiapsidal grooves on its aijical half, which slightly con- 
virgc caudad. TTic surface is finely shagrcened with a short, not very 
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sparse pubescence. The scutdhim is large. “Metathorax" rat ' lt 
small and fiat with a wdl defined roughly semicircular caiina, ci it] 
rather pitHninent straight lateral carinse. Wings well developed. L- 
long and slender, fcirugmous. 

Abdomen elongate and slender. Petiole and segments 2 and 3 
sometimes part of segment 4 luteus; remainder piceous. Surface s' a- 
greened, with rather a dense pubescence. Petiole Ic^ and slender, i-m 
little dilated at the apex whii± is only about times as wide as ; :it 
base, spiracles rather prominent. Genital claspers small. 

Types in the National Museum. 

De.scribed from 4 9 and 5 o' bred from egg capsules of 
Algalena neevia taken at Twining, Maryland, issued Feb. 14 aad 
15th. 

The females are much like those of P. flavocinctus Ashm. I)ut 
have less pubescent abdomens and only 25 joints to the antennic. 

PezomachuB nodosus sp. nor. 

Female, length 5 mm. Color ferruginous with metathorade disc, 
base of the third abdominal segment, the whole of the fourth and 
remaining segments piceous. “ Metathorade" carina complete, not 
prominent. 

Head from above about twice as wide as thick along the median 
line, surface finely shagreened, oedput rather deeply excavated. Ocelli 
amflil, lateral ones about equidistant from the median ocellus and the 
eye margins. Antenna: long and slender, at least 21-jointed (broken) 
rather more dusky in color than the rest of the head. Seventh and 
ndghb^ng flagellar joints about .2^ times as long as wide.’ Face not 
transverse, cheeks rather swollen; malar line distinct, about one-third as 
long a.s the face is wide between lower angles of the eyes. Clypeal 
suture not very definite. Mandibles ferruginous with piceous teeth. 
Palpi long and ferruginous. 

Thorax rather coarsely shagreened, with a sparse pubescence. 
Me.sothorax elongate, with a broad shallow median furrow and a vaguely 
defined scutellum. “Metathorax” gibbose, declivous both anteriorly 
and posteriorly, rather more piceous than the mesotborax on the disc. 
Caiina complete but not very prominent. Legs Iraig and rather fuscous. 

Petiole not very elongate, about three times as wide at the apex as 
at the base, spiracles sub-prominent. Remainder of abdomm ovate. 
Second segment rather y^ow-ferruginous at apex, third piceous at 
base. The remaining segments and ovipositor sheaths are piceous. The 
entire surface of the abdomen is shining, obsoletely shagreened and 
with a sparse pubescence. 

Observations. Described from a single specimen taken at 
Lawrence, Kansas, by Hugo Kahl, on June IPth, 1896. It some- 
what resembles P. otiaivaensis, Harrington in color and the form 
of the carina, but is much more binodosc. 

Type in the National Museum. 



The Pezomackini of North America 


129 


Panmiactaiu flAvodnctiis Ash. 

'i Proc. U. S. Nat. Mus. Vd. 12, p. 421. 

Tlie male of this species is pdymorphic, the specimens seen 
. .v\-cr fall into txro main categories, namely (1) winged (2) wingless, 

■ ' ile a single spedmen was found in which the mcsothoracic wings 
. -v iJiftsent, but much smaller than normal, while the mctathoracic 
:ir were entirely absent. 

There is very little uniformity in details in this spcdcs but in general 
,i..|)Cflrance and color members of both categories are very similar. 

The most constant characters are: 

< 'I'hc .'intcniis, which are long and slender, and .always about 2!)-iointcd. 

'J. The general shajpe of the head, which is about twice us broad a.s thick along 
the median line, is finely shagreened and hn.s a sparse pubescence. The 
ocelli however, are inconstant in sisc. 

The "metathoracic" carina. This is not very prominent hut is always some- 
what as shown in the figure, though it may he less angular. 

4. The legs arc all rather long and slender, with very small simple ungues. 

.i. The abdomen is densely pubescent in all forms and is mainly fuscous in color. 
The petiole and following two or three segments may have dull yellow 
apical bands. 

The most inconstant characters are: 

1. Ocelli. These arc usually large in winged forms and quite small in wingless 

forms, but this correlation is not entirely ct^tunt. 

'2. Mesothorax. The development of this vanes immensely with the presence or 
.\bsence of wings. The “scutellum” also is very large in wingcii fonns, but 
tuberculatc in wingless forms. 

2. The petiole. The spiracles may be, and anally are, tuberculatc, but in some 

specimens t'oey ore hardly if at all prominent. This is in no way correlated 
with the presence or absence of wings. 

A. The size of the individual. Winged forms are typically the larger and vary in 
length from 4.5-4 mm. Some specimens however, arc mndi more slender 
than others. Tlic wingless forms vary from 3.5 to 5 mm. in length. They 
are all deader, but some arc mote so than others. 

.Topical winged form. 

Length 4.3 mm. Fully winged. Color mainly fuscous, but abdom- 
inal segments may have narrow yellow apical bands. Pubescence ^rt 
and doise especially on the abdomen. 

Head above findy diagrecncd, about twice as wide as thick 
along the median line. Occiput not very deeply excavated. Ocelli 
usually very large, placed on a somewhat raised triangle. The lateral 
ocelli nearer to the median than to the eye margins. Antemue long 
and slender, about 29-jomted; apex piccous, in some spmmcns this 
color extends Edmost to the base. Seventh and ncighbmng flagellar 
.segments about 2)/^ times as long as broad. Face rather lighter in 
I color thm the vertex. Malar line distinct about } to | as long as the 
face is wide as the lower end of the parallel inner eye margins. Clypeus 
i transverse with a distinct basal fovea separating it from the remainder 
I of the face. Mandibles bidentate. concolorous with, or a little more 
I yellow than, the remainder of the he^. Teeth somewhat darker. 
I'iTie face may have a longitudinal median swelling running from the 
insertion of the antennae to ^he base of the clypeus, at which point it 
is widest. 
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Mffsothorax well develoixd and rounded, with more or less ti; 
defined parapsidal grooves. Surface finely and CTcnly slmgreened aO 
dothed in a rather dense short pubescence. Color rather van;- .u, 
mainly dark fuscous. The space betwe^ the parapsidal ^ves : ,ay 
be of a somewhat lighter cxilor than the lateral portions and there . ,ay 
be a distinct still lighter median lino. Seutellum very large; and .c.) 
defined. IVing veins testaceous. The brown stigma 
smeuous white basal spot which extends on to the coste. Metathor « 

with a distinct complete hind carina. Surface rather more coarsely 



Eig. 4. Pizomactiis ilavix-inctus. 
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ivnt'd than that of the mcsothorax. csijccially lichind the carina : 
,'ivnre inon: sparse, osijedally on the disc, hut distinctly longer, 
and slender, rather lighter in rolor than the thorax. I-'orc and 
:;>lncHucd to bt! testaceous. Petiole long and slender with rather 
-ini'iit siJtracles. behind which the sides are iKirallel. Remainder 
' .■ii linen slender, terminating uHth broad testaceous clasiK-rs. The 
■■ .if the abdomen is variable, but is mainly fuscous; the petiole and 
wing wo or three segments may have dull tcIIow or whitisli aijicul 
■ The entire surface is closely punctulalc and co\*ercd with a 
■•. r dense pubescence. 

! Hiscnvtions. Described from 22 specimens taken at Twin- 
Mars'land. 

irm with rudimentaiy wings. 

I lead, “metathorax, ” legs and abdomen as in winged form. Meso- 
;i.rtix reduced in size; with a much smaller seutcllum. The poorly 
'(iiicd ijarapsidal grooves arc ividcly separated anteriorly but meet at 
,.iut the middle of the mesonotum continuing to the seutcllum as a 
nglc median diallmv groove. They thu.s resemble togethtT the letter 
Mcsothoracic wings small, extending to about the middle of the 
(tmd abdominal segment. They were much crumpled in the sfxici- 
iii hut the venation was apiiarenlly not very abnonnal. The arcolct 
a-) missing and titcre was an extra recurrent vein from the somewhat 
minrtcd stigma. The mctathoracic wings were entirely missing. 

Observations. Described from a single specimen from Twin- 
Lg, Maryland. This specimen was bred from an egg nest 
om which also emerged, one fully winged male, one apterous 
lale and one female. 

Wingless foiin. 

Similar to winged forms except for the mcsonotal structure. The 
xlli also are alwaj'S small. Mesonotum much narrower than the head, 
ith a tubcrculate scuti^nm. Parapsidal gnxivcs, may 1» slightly 
iiarated anteriorly, usually only ^^sible as a shallow pcKtcrior depres- 
on. The surface of the mesonotum is pubescent as in the winged 
irm. 

Observations. Described from about ;i<) specimens taken at 
Vining, Maryland, and from one taken at Cornell. 

fJn an average these are much smaller than the winged 
Jims which would suggest that their apterous condition is in 
3me way connected with an insufficiency of food. 

Both types of male were often bred from the same cocoon 
Dgether with females which are much more constant in form 
ban the males. 

T\'pes in the National Museum. 
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Paratypes (except brachypterous form) in the Bussey In. 
stitution, Harvard University. 

The breeding labels show that the majority of these hah .led 
out during the latter part of February, March and the first laif 
of April, extra notes were given on three labels as follows: 

1. "Prom egg capsule of PnathealmB sp. Twining City, Md. iss. Dec. 28lh. 

A. Busck coll." 

The pin bore two wingless males. 

2. " 9 iss. Feb. 22, 1S98, laid same date one egg unfertilized. From this t.:(- f 

issued April 21, 1898. A. B." 

The pin bore 1 9 and 1 fuliy winged d*. 

3. " 9 issued Feb. 11. 1808. Oviposited unfertilized; male from the eggs issu,.; 

April 20, 1808. A. B.” 

The pin bore one 9 and one fully winged d*. 

This appears to be the only case of dimorphism in o' Pea>. 
machini as yet noticed in this country, but there can be no 
doubt that this is perfectly valid, and it is probable that similar 
conditions will be found to exist in others of the species already 
described in one form, or in both forms under different names. 

The condition of small mesothoracic wings being present, 
while the metathoracic wings are entirely suppressed as found 
in the intermediate form, is almost unique in the Hymenopteia. 
As far as I am aware the only analagous case is seen in ants. 
Professor Wheeler (Ants, their Structure, Development and 
Behavior, pp. 99 and 102) described and figures abnormal am 
workers and solders, which he terms Pterergates in which meso- 
thoracic wing rudiments have developed. In the Braconids. 
Chalddoidca and Proctotrypoidea where forms with rudimen- 
tary wings arc occasionally met with, and the mesothoracic 
wings are often reduced far more than in the species under con- 
sideration, it is always found that metathoracic wings are 
also present. 

A Hemiteles sp. (hyperparasite ?) was in several instances 
bred out from the same egg capsules as this species. 

PezomachoB manni sp. uov. 

Male. r.ength 4 mm. Wingless. Head, thorax and petiole fernig- 
inous, remainder of abdomen blade. Antenns and legs piceot^. 

Head from above dusky ferruginous, finely rugow and with a \'en' 
sparse pubescence. The small lateral c^li are a little nearer to the 
inpHian ocellus than to the eye margins. Antennaj piccous reaching to 
about the apex of the second abdominal segment, about 27-jointcd. 
seventh and neighboring flagellar joints twice as long as thick. Face 
below antenme fcmiginous, malar lines distinct, short, hardly more 
than as long as the face is wide at the lower angles of the cm- 
■Clypeus transverse, truncate. Palpi dusky. 
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Thorax dongate and cj-lindrical. fcrruginouis. mcsothorax and iK>r- 
of "metalhorax” behind the carina dusky fcrnipinouB; surface 
^rrcncd, with a very sjiarsc pulx-sccncc. Wing rudhncnls white, 
'ellum tubcTOTlate. "Motathoracic” carina complete Imt ixxjrly 
,;'.cd. feebly sinuous. Legs elongate and fuscous busally, all tarsi 
and hind-femora and tibia: jjiccous. 

pL-tiolc but little expanded, elongate, ferruginous, finely shagieencd 
! >:ijarsel}’ pubescent. Spiracles sub prominent. Apex about twice as 
■■!, as the base, and one-third the length of the petiole. Remainder of 
lumen elongate, black, rather coarsely shagrccncd and with a 
- nleratclj' dense pubescence. Clasixtts small. 

Observations. Described from a single d" specimen taken by 
Mr. IVilliam M. Mann from the nest of Formica subpoUta 
Mayr. at Pacific Grove, California. June. lilOll, 

This species much resembles P. macer Cress, but has much 
sliortcr antenQS and the abdominal coloring is quite distinctive. 
I'rom P. ottaiaensis Harr, it is distinguished by the much 
more elongate petiole, and differently coloreti abdomen. 

Pezomachus nigrafuscus sp. nov. 

Male. Length 4.o mm. wingless, slender; head black, thonuc and 
jK'liole fuscous; remainder of abdomen black with the cxciittioii of sin 
apic.il yellow liafld on the second segment, moderately dense 

pulK’SCCllCC. 

Head from above black, finely rugose and with a moderately dense 
pubcsix'nce; the small lateral ocelli arc os far from the median ocellus 
iis from the eye margins. Antenna: aixmt 2’i-jointctl. scaiw fuscous: 
llagcUum ]}icocus above, but with numerous small silviTv longitudinal 
lines on each segment, which have the airixurancc of while hairs. Vm- 
1 rally the fifth to the ninth flagellar segments arc somewhat fuscous. 
I'acc bclmv the antenme somen hat swollen and lighter in color, malar 
distinct, short, hardly more limn oiic-fourlh .as long as the face is 
wide at the lower angles of the eyes. Clypeus an.l cheeks piccous; 
mandibles TCllowish with ])iccous teeth. 

Thorax long and rtdindrical; entirely fuscous, "im.-tathorax" some- 
what darker than the mesothorax, and mom sparsely imbcsccni. Wing 
rudiments large and white: scuiellum inwrculatc; “ractathorax" 
rathcT coarsely shagreen'^, carina incomplete on median area but well 
defined latcraily, fore and mid-legs eiitKcly fuscous, hinil femora and 
liliia; more picoous. 

Petiole but ]fttlc expanded, sjiiracles not very prominent, surface' 
diagrccned, with a sparse pubescence, color fuscous with an indefinite 
>LUtnvish apical hand. Remainder of abdmnen slender, piccous black, 
i xwpi for a yellow a])ical hand on the second segnieni, surface rather 
‘■oarscly shagteoned and mth a inoileralcly tlnisc pubescence. Clasitcrs 
'inall. ’ 
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Observations. Described from a single cf specimen take-, a: 
Philadelphia. Similar to P. itrhanus, Brucs, but smaller nrj 
distinguished bj’ the dense abdominal pubescence. 

Type in the National Museum. 

Pezomachus auripes sp. nov. 

Male, length 3..3-4 mm., wingless. Shining blade, with bi-:;h; 
yellow legs. 

Head from above rectangular, not transverse; ocriput but slig'ith; 
excavated, ocelli small. Antennae about 21-jointcd, piceous .bl^icil. 
sct'cnth and neighboring flagellar joints about twice as long as il'.ick. 
Face shining black, closely and cv^y shagreened, with a sb^ whiii^h 
pubescence. Mandibles and palpi testaceous; malar line obsolete, al ujut 
one-third as long as the face is tride. 

Thorax finely and evenly shagreened, with a moderately sjKirst 
short inibcsccncc; scutcllum well defined, flat dorsally; teguhe ydlowTch 
white. “ Metaihorax ” with a well defined carina. Legs long and slen- 
der, bright yellow including the coxae. Tarsi rather more dusky. 
Abdominal petiole short, dosely and finely shagreened, with an oven 
sparse pubescence. Spiracular tubercles absent. Remainder of abduinon 
shining, finely shagreened, sparsely pubescent, elongate oval, terminal ing 
with two much enlarged piceous bkek claspers. 

Observations. Described from a single d^aged specimen 
taken at St. Pauls Island, Alaska, by T. Kincaid (Harriman 
Expedition), 

This is a very pretty and distinctive species; it much resem- 
bles Ashmead's description of P. obesits 9 (Proc. Wash. Acad. 
Sci. Vol. 4, p. 192) drawn up from a female specimen taken in 
the same locality, and it seems probable that it will be found to 
be the male of this species. 

Tj'pe in the National Museum. 

PezomachuB ottawaenais Harrington. 

Female. Can. Ent. Vol. 2S, p. 77. 

Male, ,j mm. long, wingless. Head and thorax dull femiginiius. 
abdomen piceous with ferruginous petiole and similarly colored aijical 
band on the second segment. 

Head rather large, from above somewhat quadrate, finely shagreened 
with a short sparse pubescence, uniformly ferruginous, about twia- as 
wide as thick iong the median line, x^ntenna: long and slender, about 
25-jointed. Pedicel and first two or three flagellar joints ferrugitmuii. 
remaining joints piceous black. Malar line indistinct, short, about 
one-third as long as the face is wide al the lower angles of the eyes, eye 
margins parallel. Clypous well defined; mandibles rather more ydloiiv- 
ish than remainder of bead; teeth piceous. 
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■lorax narrow, fcmigindus, closely and evenly dragrnncd, sjiarsc 
jMbcscence. Mesothorax rather strongly margined, with a 
1 - ■ sliallow median furrow. Scutellum tuberculate. Tegulm white. 

athoracic" ear inn angular, (i. c., not semi-circular or sinuoas) well 
1 ’ . il at the sides, but less distinct mwlially. Logs rather more duskj'- 
• inous than the thorax, especially dark on the hind tibia?. 

\l]doininal petiole short and broad, typically ferruginous, but 
j.. v in some specimens, as a rule without prominent spiracles, these 
. ver, may be placed on small projections, surface shagrccncd and 
pubescent. Remainder of abdomen narrow oval, piccous 
r't w- except for a ferruginous apical band on the second segment; 
!.i;r]‘:itC finely shagrecnod and ivith a s;»,rse pubescence. Claspcrs 
,',ji,'.us. rather small. 

Observations. Described from six specimens bred from spi- 
jors nests taken in Connecticut (Linn, New Haven and Ridge- 
field) and from three specimens bred from a single nest taken in 
Pennsylvania (N. Cumberland). 

Although these specimens were never actually bred out 
from the same nests as 9 ottaKonsis (Harrington) they were 
bred from nests taken from the same places as nests yielding 
specimens of the named female, and owing to their striking 
similarity in color and petiolar form there can be no doubt that 
they represent the cf of this species. 

The specimens from which these were described have been 
sent to the State Entomologist, New Haven, Connecticut. 

A winged specimen has been reported^ as the male of this 
species but no complete description was drawm up. The only 
data given was in the specific tables w'here the following identi- 
fication characters were given, “Winged”. “Black with seg- 
ments two and three of abdomen yellowish". It would seem 
that this correlation tvas incorrect since such a male must be 
very unlike the 9 , The origin of this report cannot, unfor- 
tunately, be traced. 

Pezomachos oshmeadii nom. nov. 

Cremnodes caiifortiicus Ashm. 

The female of this species, described by Ashmead as Crem- 
nodes californicus, Proc. Nat. Mus. Wash. Vol. XII, p. 420 (1S89) 
is entirely wingless, and has no scutellum. Since Forster in his 
original description of the genus Cremnodes states “Der 
ilitelleib mit Flugelrudimenten und abgesetztcm Schildchen....” 
this species must be removed to the genus Pczomachus in which 
the specific name " californicus" is preoccupied. 

^C. T. Braes, Trans. Amer. Ent. Stic.. Vol- XXIX. pp. 120uiui 121. 
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Pezomachus bruesii nom. hov. 

Pezomachtis obesus Bnies. 

The s]jefific name ‘‘obesus” proposed by Bnies (Bull. \V 
Nal. Hist. Soc. Vol. Vlll, No. 2, p. 68)- for a Massachu.sc. > 
spooics was preoccupied by Ashmead (Proc. Wash. Acad. S 
Vol. TV, ]). 11)3) for an Alaska species. 

A number of specimens of this species, taken at Twinii 
Maryland, were seen to vary from the typical form in that tlii- 
w’holc body was of a ferruginous color with the exception of i,u- 
apical half of the abdomen which was piceous black. 

Pezomachus aciculatus nom. nov. 

Pezomachus foersteri Brues. 

The specific name “foersteri” j^roposed by Brues (Bull. Wi>, 
Nat. Hist. Soc. Vol. VIII, No. 2, p. 07) for a Texan species was 
preoccupied by Bridgeman (Trans. Ent. Soc. London, p. 343 1 
for a British species. 

Pezomachus fezruginosus nom. nov. 

Pezomachus insolens Brues. 

The specific name “insolens” proposed by Brues (Bull. Wis. 
Nat. Hist. Soc., Vol. VIII, No. 2, p. 07) for a Washington 
species was preoccupied by Forster (Arch. f. Naturg. Vol. X\'I. 
p. 130) for a Central European Species. 

Pezomachus cressonii nom. nuv. 

Pezomachus gracilis Cress. 

The specific name "gracilis" proposed by Cresson (Can. 
Ent. \'ol. 4, p. (5.3) for a Pennsjdvania species was preoccupied 
by Forster (Arch. f. Naturg. Vol. XVI. p. 201)) for a Central 
European Species. 

Pezomachus insularis nenn. nov. 

Theroscopils rufipes Ashm. 

The St. Paul Island, .Alaska species described as Tkero- 
scopiis rufipes by Ashmead (Wash. Acad. Sci. Vol. IV, p. lUl 
1!)()2) is wingless in both sexes and has not a true scutcllum in 
the •? . It must therefore be transferred to Pezomachus when- 
the specific name “rufipes” is preoccupied by Bridgeniiin 
(Trans. Ent. Soc. Lond., p. 1.'37. 1SS3) for a British species. 
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Pezomachus ameilcanus Ashm. 

Theroscopus americanus Ashm. 

Phis Virginian species described as Theroscopus americanus 
1 '^sbmead (Trans. Amer. Ent. Soc. Vol. 23, p. 211) also bdongs 
■ 'le genus Pezomachus. 

Pezomachus kukatensis Ashm. 

Theroscopus kukakensis Ashm. 

This species, described by Ashmead with the preceding, 
tVi m Bay must also be transferred to Pezomachus. 

Midomeson nov. Sub-genus of Pezomachus. 

Head laige, wider than the thorax, but not very trans\'erse. Antemue 
(,i ? not very slender, longer and more slender in the cf. Thorax sub- 
iVliiidrical. Prothorax greatly enlarged and swollen, largiT than the 
n'luch reduced mesothorax, the mesonotum of which only covets the 
nx'dian area of the basal half of the anterior thoracic node. Scutellum 
ill lined as a small indistinct tubercle in the 9 , but more definite in 

“^letathorax " strongly gibbous with no carina. Females apterous. 
Male apterous in only known species. 

Petiole verj' long and unusually slender, somewhat longer than the 
-mcUithorax,”' with or without prominent s])iraclcs. Oripositor 
shnrter than the petiole. 

There arc three species belonging to this group: 

Fezamachus tazanus (Cress.) Cuti. Bnt. Vol. 4, p, m, 

“ annulatuB (sp. nov.; 

" lymensls (sp. nov.) 

They fall into a class so distinct from the other named Pezo- 
in.ichi that they certainly deserve a separate sitbgcneric if not 
a new generic name. 

The most conspicuous characters arc: 

1. Thu much rcfUicc.l mcsimolum. :mil correspomlinKly swollen prolhorax. 

■J. Thu elongated, flonilur putiole, associatetl wiih the unc:.rinalud ‘TiutalhnTax 

Miciomesoa annulatum sp. nov. 

Female mm. A laigc consiricuous sixiciw with head and 

ihorax cntirelv dear firruginous. The abdomen is of a somewhat 
iliirkcr femtginous color and has a very coiisjrieuims black basal Iraiid 
111 ! the third sc'gmcnt. and a less distinct one- on the weond segment. 
Rimaining segments with verv narrow inconspicuous apical bauds. 

Head from above shagn'ciicd, dull, not quite twice .'is wide and thick 
till mg the median line. Anterior, or facial, border rather concave and 
^u^lken between the eves. The margined ociiput is but slightly excavated. 
.Mitcimse 23-25 jointed, concoloroiLS with the head, though rallicr more 
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dusky apically ; rather longer than head and thorax together, not dendc 
seventh and neighboring flagellar joints about twice as long as wid ! 
Clypeus transverse with deej) fovea on either side. Malar lines ind; . 
tinct, cheeks rather swollen, closely and evenly punctured. MandibI , 
bifld Avith dark teeth. Palpi rufous and rather long. 

Thoracic nodes sub-equal, shining though fine 
punctured. The pro- and meso-thorax about the sai- <; 
length medially. Separated by a rather indistin i 
suture. Prothorax rather sharply constricted anterior \- 
to form a well defined neck. Mesothorax quite flat n 
front of scutcUar aiture. Scutellum indicated by ::n 
obsolete tubercle. “Metathotax” strongly gibboU', 
with no indication of a carina. Legs dear femiginous. 
somewhat more dudey than the thorax. 

Abdominal petiole as long as the “metathorax 
only slightly expsmded at the apex, with rather promi- 
nent spiracles ; concolorous with ground color of remain- 
ing segments. Closely and evenly shagreened. 
Remainder of abdomen oblong oval 2-2^ times as 
wide as the thorax, ferruginous, dosely and evenly 
shagreened, and with a very sparse minute pubescence; 
second segment with an indefinite piceous basal band, 
third segment with a very conspicous broad black basal 
band. Third and following segments with narrow 
black apical bands varying much in intensity. 

Ovipositor somewhat Sorter than the petiole. 
Sheaths dusky at the base and black at the apex. 



Fig. 3. 
Micromeson 
annulatum. 


Observations. Described from 8 specimens 
taken at Twining, iVlaryland, in March and April, 
This is evidently closdy related to M. lymense 
sp. nov. but is readily distinguished by the absence 
of median furrows on the meso- and “meta’'-thorax. 

Type in the National Museum. 

Paratype in the Bussey Institution, Harvard University. 


Micromeson lymense sp. nov. 

Female mm. A large conspicuous spcdcs, with head and 

thorax entirely fuscous. Abdomen fuscous with a conspicuous black 
base band on the third segment, and a less well defined similar band on 
the second segment. Mesothorax and "metathorax” medially sulcatc. 

Head from above shagreened, dull, with a very sparse pubescence; 
not quite as broad as thick along the median line. Anterior, or facial, 
border straight, level with the eyes, margined occiput but little exca- 
vated, Antennae about 24-jointed, concolorous wnth the he^, rather 
longer than the head and thorax together. Seventh and neighboring 
flagellar segments about tmee as long as broad. Clypeus transver.-^- 
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'i a deep fovea on either side. Malar lines indistinct, chedcs rather 
■lien, do^y and evenly punctured. Mandibles bifid with dark 
h. Palpi fuscous with axiical joint piceous. 

^oradc no^ sub-equki, rath» coarsely punctulatc; piothorax 
.-tricted anteriorly to form a neck, but not very markedly so. Meso- 
;-ax lather diorter than the piothorajc, from which it is separated by 
. dl defined suture. Scutelhim indicate by a small tubercle. “Mcta- 
.ra.'t” strongly gibbous, with no indication of a carina but with a 
',lian shallow suture on anterior half. Legs rather more pioeous 
[-..nthora^ 

Abdominal petiole as long as the metathorax, only di^tly expanded 
If i-.s-ard the apex, but with rather prominent spir^cs, evenly shagreened 
,1111 1 very sparsely pubescent. Remainder of abdomen oblong oval, 
■_> times as wide as the thorax, dark fuscous, closely and evenly 
liunctured, and with a short very sparse pubescmcc. Second segment 
with an indefinite piceous basal band. Third segment with a conspicuous 
hroad black basal band. Remaining segments unbanded. Ovipositor 
sinnewhat riiorter than the petiole, sheaths light at the base, bkek at 
the apex. 

Observations, Described from a single specimen hatched 
from a Drassid Egg Cocoon oti May 7, 1911. Collected by 
A. B. Champlain, Lyme, Ct., April 30, 1911. 

This is evidently closely related to M. annulatum sp. nov. 
from which it can be readily distinguished by its darker color 
and sulcate thoracic nodes. 


NORTH AMERICAN SPECIES OP THE GENUS TIIAUMATOTYPUS. FORSTER. 

ritAmlaAalim. 9 Crtmmiiu dMskaah Aihia. Tnas. Am. Bat, Sac. Ausu. 
VaLa,p.»l. 

Hamultan 9 Cnmiaiti nnafniin. Hairiiiglon. run. Ent. Vol. Uiaix Ciuiunrc In, 
H, p. »3. 

dioatatu ip. Dov, 9 Cdnskiicl'T, 

tubecnliliuAiiun. 9 Cr*mmidn UAmnIaUit Ailiai, Trtuw. Am. Eat. CiiuroaNU, 

Sac. Vd. a. p. 111. 

NORTH AMERICAN SPECIES OF THE GENUS PEZOLOCHUS. CRAY, 
bucciilitrii Adim. 9 Pier. NoL Mib. Viil. U, p. 421. \VviiiiM:Tn!<, II. C. 

NORTH AMERICAN SPECIES OP THE GENUS PEZOM.ACHUS. GRAV. 

9 P. Jdmtiri Braes. Ball. Rib Nat. Hist. Sue. Viil. TEXA.S. 

VIII. No, 2. p. N. 

9 Caa. Eat. Voi. 4. p. H. Imwas. 

9 Proc. U. S. Nat. Mas. Vid. II. p. 421. .Alasiu. 

Timmlua tmtrktma .Ashm. Tmns. .tm. Bat. Vianixu. 

Boa. VoL 23. p. lit. 

9 Tibib. Am. Eat. Soe. Vol. 23, p. 113. Texjls. 

9 CremMoia rdttarnrsjr Ashai. Pmc. C. S. N.it. C.tL., Cou)., Uuii. 

Uiis.Viil.l2.p.42«. 
o' 

9 Traps. Am. Eat. Sac. Vol. S3, p. 113, 


idcalatui nom. oov. 

•Itaaitaa Ccem. 
•luhsnis Aahm. 

•■icniiils Bran 
siAnieidll aom. bdv. 


•anpes sp. aov. 
hefkaBsi Brum 


AL.aiU. 

Texas. 
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tnaril non. ddv. 

Q 

P. otasBt Brm. Bull. ffii. Nit. Hilt. Sac. Vol. 

UasK., Fa., Oohx., M. 

knrirtflol Bp. aov. 

9 

VIIE, No. 1. p. 71. 

PCHNSULVAHIS. 

alitadBU Aslrni. 

9 

F»b. U. B. Nut. Mui. VoL U. p. 411. 

CauniuoA. ■ 

ciHidcMifl Cffisip 

9 

CiiL Eat. V6L 4. p. tl. 

OiiTAno. 

cuukciclK Bruea 

9 

Bidl. Via. Nat. Iliat. Soe. Vd. VtU. No. 1. p. «. 

Fcobbuiit. 

cofandmii ipB nov. 

9 


OouniADO. 

tarnguiXuB Cm. 

9 

Ca..Ert.Val.4.p.a. 

IlUHOB. 

crumlam Bnie* 

9 

Tnat. Am. But. Soe. VoL St. p. lit. 

Tszas. 

cmmna nom. nov. 

9 

P. trtelHt Cm*. Can. Bnt. Vd. 4, p. 11. 

PniniiTAaiA. 

Btucs 

9 

Bdl. \ru. Nat. iriBt. Soc. Vd. VUI, lia. t, p. 7S. 

Waibihcidx. 

flp.iiov. 

<?9 


Uaitund. 

ftimgiMWi Dom. nov. 9 

P. imUm Utim. BuU. Wia Nat. HiM. Soe. VoL 

Wash., Cau 

Snedtnib Bniea 

c? 

Vllt, No. 1. p. 74. 

Dull. Wis. Nat. IDct. Soc. Vd. VUI. No. 1. p. C7. 

NSW JSBSEV. 

flnodfldu* Aihn. 

<f9 

Prac. U. S. NhI. Mm. Vd. 11, p. 411. 

Texa^ CanH., Md., 

famhii Btucf 

9 

Bdl. VTu. Nat. Htat. Soc. Vd. VIII. No. 1. ^ 67. 

N.y. 

Uassachusetis. 

pntlUi Cres. 

<^9 

Can. Eat. Vd. 4, p. 41. 

POOnYLVAMIA. 

luMlii Btue* 

9 

Bull. WiiL Nat. Hi«t. S(K. Vd. VIII. No. 1. p. 67. 

MASBACHinsm. 

iniilltBa Howard 

tf 

Bull. Dept. Agric. ITash. See Bnt. Vd. S.^p. U. 

CoLumnA. 

u—daria nocn. oov. 

«f'9 

TVMvapM nitpti Adun. Waih. Acad. Vd. 

St. Paul Islanu, 

kcenil KrirrifiRton 

9 

4. p. 191. 

Can. Eat. Vol. 16. p. 114. 

Alaska. 

Caxaua. 

kokikeuli Ajhm. 

9 

7'iMuaipni tninieiuii Aabin. Vaah. Acnd. Sci 

Ki'Kak Bay, Alase.«. 

loappM fip. DOV. 

9 

Vd. 4. p. 191. 

CAUTonxiA. 

iM^sl^ua Bp. nov. 
ameer Crih. 

9 

cT 

C an. Enl. Vol. 4. p. 64. 

PnxsstLVAxiA. 

auculatna up. uov. 

9 


CntiFoiixu. 

miculicoUiB llrues 

9 

Tnni. Am. Em. Soc. Vd. It. p. lit. 

MASUcui.'vrm. 

fluanl sp. nov. 

c" 


Cautobnia. 

ouafaUii Crcu. 

9 

Can. Eat. Vd. 4. p. at. 

IlLEtOIS. 

aucuiM IlarriDRton 

o’ 9 

Pro. Em. Soe. Wuh. VoL 3. p. Iti. 

Bor. Amn. Paxx. 

vuiimiu WaUh 

c' 9 

Inu. Injur. lU. p. 41. 

Illinois. 

oiiautiia >p. nov. 

9 


Alaska. 

alfcr Prov. 

9 

Addit. Faun. Can. Hyinim. p. 3B2. 

Caxada. 

BlireUut Aiihm, 

et 

Ptot. lYuh. Acad. Sri. Vd. 4. p. Itl. 

Pub. Island, Al.iski. 

BiErahueus sp. nov. 



PSNNbliXVASIA. 

Bodosna sp. nvv. 

9 


Kansis. 

obKimi Cma. 

9 

Cm*. Ent. A’ol. 1. p. 62, 

N. J., Mars. 

ottlWMIHU HaTrii:g;<)r.c^9 

Can. Ent. Vol. 2>. p. 77. 

Pkxs., Cnxx. 

obesua ABhm. 

9 

Pne. Wash. Acad. Sci. Vol. 4. pl 192. 

Amska. 

fnuylTiBicuB sp. duv. 9 


Pen'-xsilvakia. 

jettitll Cmt. 

3 

Can. Em. Vul. 4, i*. 01. 

Ontario, Mass. 

ndnutUB bji. nov. 

9 


Arihina. 

ymilia t^p, nov. 

c’9 


Mabylanu. 

i^nctdui flp. nov. 

9 


Nobtu Cabouni. 

BwleitiU Prov. 

9 

Aflrlit . Faun. Cab. H>~mcn. p. 77. 

C.1NA9.\. 

rtwferdMiriB sp. nov, 

. 9 


Calisobnu. 

tsntilliis Truss. 

9 

Can. Ent. Vd. 4. p. 63. 

llLINinS. 

tliri^tea Tay. 


Atii. Aisric. N. V. <1.«II01 p. .100. 

New Yiikx. 

wsknlor Cress. 

9 

Can. Em. Vol. 4, p. 64. 

M.UW., Del.. Iu.. Mu 

lubsBiis Brues 

9 

Bull. Wit. Nat. Hist. Soc. Vol. 8, No. 2, p. 67. 

New Yore, Conn. 

ntshenuB sp. imv. 

9 


Utah. 

whederi Brucs 

9 

Trans. Am. £iil. Sue. VoL 29, p. lit. 

Illinois. 

■■■iHiMtMi sp, now 

9 

SUB GENUS MICROMESON. 

Maryland. 

IpmoK ip. nov. 

9 


CONNECYICL'T. 

tfini*** Cnas. 

c*9 

P. latmi Can. Ent. Vd. 4, p. 61. 

Texas. 



-;W NORTH AMERICAN CHILOPODS AND DIFLOPODS. 


By Ralph V. Chahreklih, 
ITniversity of Pennaylvunia, Philiidelphia. 


CLASS CIIILOPODA. 

Family Lithobiidje. 

Genus ArenotnuB Chamberlin. 

Arenobius colondanus sp. nov. 

Dorsum from testaceous to dark brown and dull chestnut with the 
■ .sicrior plates and the fust one usually not all darkened. Head 
i-'i fitly the same color as dorsum or very nearly so, or somewhat more 
Ti ddi^. Antennae oonoolorous with head, pale distad. Venter from 
vollow or testaceous to dark brown, the caudal plates usually a little 
darker. Piostemum and prehensuiial feet of same color as' head or 
nearly so. Legs of same color as adjacent portion of venter. 

Head widest at level of margin^ interruptions ; clearly wider than 
long (11: 10); caudal margin straight. Depressed or furrowed parallel 
with frontal suture a little oephalad of the latter, from this furrow a 
median longitudinal furrow extending toward anterior margin. Two, 
usually dearly impressed, longitudinal furrows on caudal region of head, 
one a little each side of the middle and the two united in front of the 
posterior margin by a transverse furrow. Smooth and shining. 

Dorsal plato ail very findy or obscurely roughened, appearing 
smooth and shin^ to the nak^ e>'e; usually no furrows distinctly 
devdopod excepting the usual depression or furrow immediatdy within 
the caudal and lateral margins and on some the short transverse mark on 
eadi side near margin at about one-third length of plate from caudal 
margin. Posterior angles of ninth, eleventh and thirteenth dorsal 
^tes strongly produced; posterior angles of other minor plates rounded 
or obliquely excised. 

Ventral plates all punctate and finely roughened; impressed with 
three longitudinal funws of which the mediu is most distinct, the 
latter on some of the more posterior plates ending caudad in a deeper 
{nt or deiaession about onc-third the length of plate from caudal edge; 
mostly with a rather wide transverse d^nession or furrow caudad of 
middle of plate. Sometimes an additional lon^tudinal furrow showing 
on each side between the median and the lateral, the caudal end often 
curving mesad to unite with its mate at middle; this furrow often more 
ur less united with the lateral one. The last several plates sometimes 
with furrows very obscure or practically absent. 

Antenns stunt or very short, reaching the sixth or seventh segment; 
articles 30 to 35, the second very with those more distad much 
dioiter, cyltndric, subtunform or, more usually, ivith lunger articles 
occurring singly at intervals among the shorter ones, in gcnc^ decreas- 
ing in size distad. Hairs of medium lei^h. 
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Byes composed mostly of from 9 to 12 ocdli arranged in thro- 
series; e. g., 1+3, 3_, 2, 1+ 4, 3, 3, 1+ 4, 4, 3,. The sin^c oediu 
much largest, subvertically ^iptic or oval. 

Prostemum about 1.6 times wider than long. Teeth 2+2, smai 
acute. Median incision wide and moderately deep, its sides concave 
Spine on each side well ectad of outer tooth, much more lender tha- 
teeth but stouter at base than neighboring hairs, bristle like distac: 

Coxal ]X)n.‘s circular, well separat^; in number arranged as follows . 


3, 4, 4, 3; 3, 4, 4, 4; 4, 5, 5, 6 . 

Coxa: of anal legs armed laterally and dorsally; other coxse seeming! 

. o • c iz ^ 1 0, 0, 2. 1, 1 0, 0, 2, 1, 1 , 

unarmed. SjMn&s of first legs j)“o“i “2 i q p ^ 3 of the secon 

and third J ; of the fourtli or,’ oixiasi^ j: 

of the fifth sixth to the eleventh, p 5 * 2 3 ] 2 ’ ^ 


0 0 3 2 2 

twelfth and thirteenth, p"p^'“;^' 2 ’ penult. 


0 . 0 , 3 , 2 , 2 
67l, 3 , 3 , 2' 


in thi; 


0 0 3 2 1 

female, or o ™ adult male, each having claw armed with two 

0| ii Vi Va « 

1 0 3 2 1 * 

accessory daws; of anal, p’ 1' 3' 3’ dorsal spine of tibia and also 


outer one of femur readily lost so that spining may appear thus, 
^ 1 ' accessory daws present as in the penult jiair. In 

the' female the anal legs arc short and verj' slender, decreasing gr^ually 
in diameter from the femur distad, the tibia bang intermediate in 
diameter between femur and first tai^ article as the latter is between 
tibia and second tarsal artide; tibia rather w'cakly longitudinally fur- 
rowed along dorsal surface. Penult legs sunilar to anal except for 
smaller size. In the male the anal legs are also rather slender but the 
tibia is crassate, bang fully as thick as the femur and being widest at 
distal end and abruptly tliicIaT than the first tarsal joint, its dorsal 
surface shallowly depressed, a longitudinal dorsal furrow also pitssaii 
on femur and prefemur, that of the latter less distinct. Penult legs of 
TTinlp also slender, with joints dorsally longitudinally furrowed; the 
tibia obliquely excised at dorso-caudal comer of distal end and bearing 
at this pl^ a small, flattened lobe or crest vdiich is transverse to tlie 
axis of the joint, this lobe bearing a few short hairs but nothing like the 
bn^ in manegitus. 

Gonopods of male ^elati^’ely wide, flattened, tmneate distad ; bear- 
ing mostly 4-G bristles in a transverse row along distal edge of ven- 


tral side. 

Gonopods of female with claw entire, long and stout, acuteh' 
pointed, considerably cun'ed, darkened distad. Basal spines 2 + 2, 
subequal or wilh ibe inner in some indmduals considerably shorter, 
stout; in ventral view acutely conical in outline. Articles, cspecialh’ 
the second and third, glabrous or n^rly so on ventral and me^ sur- 
faces, but clothed with a moderate number of bristle® on ectal and 


dorsal surfaces. 
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,Jodv rather slender being about 7.5 times as long as width of tenth 
conspicuoudy attenuated ocphalad from eighth plate, with the 
■ilate much narrower than the third. Width of lu^, first, third, 
and tenth dorsal plates to each other as 40, 3,1, 37, 47 and 47, the 
■ and tenth plates being equal and manifestly considerably wider 

the head. _ 

Length from 12 to 15 mm. A male 13 mm. has anteonte j mm. long 
iinal legs exduave of coxa, circa 4.S or 5 mm. long, with the tenth 
about 1.7 mm. wide. 

Locality: Manitou, Colorado (author, Aug., 1910). 


Aienobius sontus sp. nov. 

Brown to deep mahogany. Head in some degree darker than 
Anteonae chestnut, paler distad. Prostemum brown to 
niiihogaiiy, paler than head. Venter testaceous to deep brown, the 
caudal plates darkest. Legs te.staceous to brown, the posterior pairs 
darker nith their tarsi usually paler. 

Hc^ and first dorsal plate smooth and shinir^; other dorsal plates 
nigose, the more caudal ones more strongly roughened than the anterior 

””'^\nteno® of moderate length, reaching the seventh segment. Com- 
flos«l of from 40 to 50 articles which bej-ond the first ones become 
fhort, often showing an alternation of a ver^' short article with longer 
ones in groups between. , . , 

Eyes composed of mostly 9 to 12 ocelh arranged m three senes; 

teeth 2 + 2 , the two fused at base in a dental plate, the 
inner larger than the outer and both much stouttT than the cctal spines 
which nm'erthcless, is stout and tooth-like and not at all bristle- 


Coxal pores circular decreasing markedly in size proximad,^ the 
most distal W^Tig large ; in number and arrangement, 5, 5, 4; 5, 5. 5, 5, ; 
fi (i fi 5 etc. None of the posterior coxse armed laterally. Spines 

of first Ir^, or of second of third to 

sixth, 0 — 2-3 \\ of seventh and eighth, g] of ninth and tenth, 

o-ro; 2= of 

If2).d,i2^. f anal, \ with two claws, the penult hav- 

iiig three. As noted in the formulae, the dorsal spine of the posterior 
coxae is frequently replaced by two situated close together. T^e anal 
legs of the male slender, the tarsal joints especially slen^r ; tibia bear- 
ing near distal end of its mcsal surface towarf dorsal side a small, 
flattened, subtriangular lobe or crest the long axis of which is parallel to 
that of the joint and its higher end caudad. its rncsal or long 
somewhat convexly curving. Penult legs slender beari^ no special lob^ 
(ronopods of male rather large and broad, coospi^ousiy exposed, 
ilistaUy rounded, bearing about ten or twelve long bristles. 
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Gonopods of female mth daws very lo^ and stout, moderate ■ 
curved. I^ist article excavated on mesal side toward base as usu; . 
this side strongly diitinizcd as usual. Basal spines 2+2, lai:ge ai ! 
stout, well separated, the outer larger than the inner on each side. 

(jradually and considerably attenuated cephalad, the first pla ■ 
narrowest as usual. 

Length from 22 to 30 mm. A male 26 mm. long has antenns ! 
mm. long and anal legs as 0..5 mm. long with its tenth plate as 3.1 mi . 
wide. 

Locality: Mexico (Guadalajara and Tuxpan). 

Genus Guambhis gen. nov. 

Type . — Lithobius euthus Chamberlin. 

Other known spcdcs belonging to this genus are pinguis BoUnvci. 
curtior Chamberlin and mississippiensis sp. n. described below. 

Guambius mississippiensis sp. nov. 

Dorsum dilute chestnut, with the caudal plates and a median longi- 
tudinal line somewhat darlmr. Head and antennae dark diestnut, the 
latter paler distad. Venter testaceous, darker brown caudad. Pixw- 
temum and jjrehensorial feet nearly the same as head. Legs testaceous, 
the caudal pairs a little darker. 

Head slightly wider than long (36: 35 or 34.5); widest at marginal 
interruptions, between which and the eyes the diameter is nearly 
uniform, the sides caudad of this convex and strongly converging; the 
median portion of caudal margin stoaig^t. Rather strongly trps- 
versely furrowed or depressed immediately in front of caudal marginal 
thickening, the furrow extending entirdy across head and continuous 
with caudal ends of a wide longitudinal furrow extending cepludad 
dorsal of Ic\'cl of eyes on each side. A short transverse sulcus a little 
cephalad of and parallel with median part of frontal suture, a median 
longitudinal sudus extending forward from this transverse one and 
showing or passing through a deeper pit-likc impression at middle of 
length. Smooth and shining, or only very obscurdy uneven. 

Dorsal plates findy roughen^. Major plates, excepting the 
seventh, showing distinc^y the short tranaverse submaiginal sulcus on 
each side about beginning of caudal third of plate, tlie seventh plalc 
showing a similar ^cus near each caudal corner and one ne^ each 
anterior comer as weU. Most of the major plates marked with two 
distinct longitudinal sulci which diverge more or less from near tlic 
pniidnl TTiargin cephalad, these suld in some distinct only cephalad of 
the submaiginal transverse marks. Posterior angles of dei^th and 
thirteenth plates a little produced, those of others rounded or obliquely 
excised. 

Most ventral plates with a rather dee^ longitudinal furrow toward 
each side but mesad of a weaker submargmal furrow also present. The 
usual median longitudinal furrow with also the transverse depression 
cephalad of caudal margin also more or less evident. 
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iiiteiiTiJe very short, reaching to or nearly to the sixth soRment; 
,'S 25, of which the second is longest, thp^ immediately following 
I ,niptly shorter but only very gradually docrcaang in size distad. 

\TS about 11 to 11 in number, arranged in four scries; thus, 1+5, 

1 and 1+ 4, 3, 2, 1. The single ocellus much the largest, su1> 
■!illv elliptic or oval. 

■rtstemum 1.3 times wider than long or sKghtly more. Teeth 
lual, acute, with line of apees manifestly recurx’cd. Median inci- 
" rather wide and deep with its sides concave. Ectal spines much 
?. . slender than the teeth, bristle-like distad, acute. 

, 'oxal pores circular, of moderate size; in numbtT, in type specimen, 

Xo spines of posterior coxa? ei-ident. Spines of first legs ^ ^ 2 ]" f!- 


f --“1. of thinl, J S; J or I J ! J; ?: of fifth and sLxth, 



of the penult, o' 1 ' armed with two daws; of the anal 


0 , 0, S, 2^ claws in tvpe broken off. The anal legs of male strongly 
(I 1 3 3 1* “ " 

craisate, the prefemur particularly elevated dorsally; femur consiacu- 
ously excavated dorsally, the excavation extending from end to end as 
a bro^ and rat^.deep furrotv; the tibia much less swollen than the 
femur, complanate'^ or shallowly furrowed longitudinally on dorsal 
surface; tinirs short .and straight, more numerous on dorsal surface of all 
joint Irat nowhere.. dense or forming bunches; articles not laterally 
furrowed. Penuk legs crassate in about same degree as the anal but 
the tibia icla1av4y larger ; distal end of tibia obliqudy excised at dorso- 
fpiiHal comer. ana b^iring there a triangular plate or ked-like lobe 
which lies longitudinally with the elevated end caudad; prefemur, 
femur and tibia Idn^tudinally furrowed above, but the fiiTTow of femur 
sca^y more devidoped than that of the other articles md this article 
not otherwise especially modified; none of articles bearing bunches of 
hair, the latter being m’eryw'here sparse; tarsal joints alnuptly more 
slender. 

Gonopods of nmln wide, truncate distad, flatten^ m an ecto- 
ventral doiso-mesal direction; bearing a few short bristles in a row 
along distal edge of ventral side. _ 

Body strongly narrowed from eight plate forward to the first which 
is dcaily narrower than the third; the aghth and tmth plates of equal 
width and much wider than the head, the latter in type being even 
tiightly narrower tTian the third plate. Body about 7^ tirnra longer 
thw width of tenth plate. 

T.iength of type (a mate) 12.5 mm.; of antemue 5 inm.; width of 
tenth plate 1.7 mm. Width of head, first, third, aghth, and tenth plates 
to each otha about as 18, 17, lU, 24 and 24. 
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Locality: Byram, Mississippi (author, July, 1910). 

In Anxals Ext. Soc. America, 1911, p. 43 the t 3 rpe of le 
species was referred tentatively to A. aedipes Bollman, ut 
study of the type of the latter shows it to be clearly distil t. 

Genus Gosibins Chamberlin. 

Gosibius monicus sp. nov. • 

Dorsum brown, with a darker median longitudinal stripe w^ cli 
shows a marked tendency to siwead laterally at the caudal end of r .ch 
Iilate and often reaches 'the lateral margins across the caudal bor w. 
Head ferruginous; the median longitudinal stripe of dorsum contini ;nK 
forward uiion the head as far as a little caudad of the frontal su- .irc 
where it ends abruptly at a pale transTCrse band. Antenna: femigiu !us. 
Prostemum and iirchensorial feet pale ferruginous. _ Venter ydlm\ or 
testaceous, the caudal segments darker, more reddish or ferrugnuois. 

yellow or testaceous like the venter, nearly uniform, or the caudal 
pairs slightlv darker dorsally. 

Head subcordate, wider than long in about ratio 47 : Caudal 

margin mcsally gently incun-ed ; sides conspicuously converging from the 
lateral interruptions caudad about the rounded comers. A metlian 
longitudinal sulcus extending forward from frontal suture to a trans- 
verse depression between the antemue, narrow and not vc^ deep. 
short, deep, transverse sulcus a little in front of median portion of caudal 
margin, the same being more weakly indicated farther laterad on each 
side. Smooth and shining, not punctate or i^ghened. 

First dorsal plate smooth and shining like the head, or ver\' ob- 
scurelv roughened. Other dorsal plates more or less roughened, the 
more 'caudal ones most strongly so. Major plates with the sh^ 
transverse sulcus adjacent to each lateral margin at about one-third 
its length from cau^l end, the seventh having in addition a similar 
sulcus near the middle of length. A median longitudinal furrow on 
each side between middle and lateral margin which may be indisliucl. 
especially on caudal portion of plate; this furrow at about beginning of 
middle third of len^ sending off a more clearly impres^ branch 
diroctlv mesad which mav be united with the corresponding furrow 
from the other side; oftcii a short .sulcus running from near anterior 
margin obliquely ecto-caudad toward point of origin of this transverse 

furrow. . . 

Ventral plates apparently smooth and shining; the usual liirce 
longitudinal impressions indicated in \’arj'ing degrees of distinciness. 
On se^•eral of the caudal plates the median furrow may rad caudad in a 
deeper, pit-like and somewhat transverse, depression a little in from of 
cau^ margin of plate. , ^ 

Antenna: long. In types tips are broken off so that full numlxT ot 
articles can not be ascertained; but the number present indicates that 
the full number is somewhere above 29. . , . . 

Eyes in t\i)es from 1.5 to 17 in number, arranged in four si-nes; 
thus, l-i-4 (o)' 4, 4, 2; 1-4-4, 4. 4 (3). 4. 
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!■ 


(1. i‘ 
11 , 1 ' 

•.!k 

l.ii 
n. < 1 . 
1 >' 


■istemal teeth 2+2, stout, conical, mudi doscr together than in 
'.ills and also larger, but the proporLi<m of anterior margin occu- 
■rger than in that species. Ectal spines long and distally drau-n 
I) slender, hristle-like, acute tip; the tubercles contiguous with 
-noth and not well removed from it as in paucidens. 

•vil |Xnes circular, rather small; 4, 3, 3. 3. in the tyiies. 

-1 four pairs of coxa: laterally armed. Spines of first legs, 

ofsecond, of the third and fourth. J- J *; ^ ■; of 

•ii to ninth, q of the tenth, q o 3 3 3' of the eleventh. 

of the twelfth and thirteenth, a; of the penult, 

, i'l. 3* ® 

armed with two (3?) claws; of the anal, i’ 

II I ‘A. 3. 2 Ui 1. i3| ill 1 

two claws. Anal Ic^ in the female short and moderately 
"li'piVr. the dorsal surface of femur and tibia distinctly longitudinally 
fumnicd, the same articles of penult legs similarly biit less strongly 
furn ftved- 

(Innapods of female with the claw long and acute, strongly cur\-cd 
and chitinized. Proximal article excavated at bast; on mcsal side, 
ii-aving a conspicuous lobe at distal end which projects mesad and meets 
the cuiTCSponding lobe of other gonopod; the caudal and mcsal sides of 
lUs articles strongly chitinixed as usual. Basal Rfrincs 2+2, stout, the 
inner smaller than uie outer. Median process of stemite first clavately 
nidniing caudaxl, and then attenuated to a slender acute point. 

Length of types 14 to 15 mm. A specimen (female.) 14 mm. long 
has anal legs 5.8 mm. long and the tenth dorsal ^te 2 mm. wide, the 
body tvirg thus seven times as long as the width of this plate. The 
body moderately narrowed ocphalad and the first plate lightly narrower 
than the third whereas it is wider in paucidens. The widths of head 
and first, third, dgfath and tenth dorsal plates to each other about as 
0.3. 47. IS, 57, and 57. 

Locality: Santa Monica, California (author, June. 1909). 


Genus Lithobhis Ix^ch. 

Lithobins devoruu sp. nov. 

Dorsum from brown to chestnut and. in largest indhiduals in full 
color, almost mahogany. In lighter indmduals the bead is chestnut 
and clearly darker than the dorsal plates excepting the first in some in 
vrhich it may approach the same color; in the more dceidy colored 
indiriduals the head is deep chestnut or mahogany of scarcely deeper 
shade than that of dorsal plan's. Antenmc chestnut, usually paler at 
very tips only. Prostemum chestnut, the prehensorial feel more 
rufous. Venter fulvous to brown, the caudal plates always darker and 
either reddish or very deep brown. Legs colored like contiguous 
portion of venter, the caudal pairs being thus alwaj-s darker. 

Head lightly wider than long (72; 7ll). Caudal margin straight or 
nearly so; posterior corners consijicuoudy and widely rounded, the 
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sides immediately in front of them but little excurved, divei^inK 
ward to the lateral interruptions which are distinct. The short cu 
transverse submarginal sulcus opposite interruption of each side evii nt. 
The semi-circular impression on caudal portion dearly mai . i], 

There is also pre.sent a transverse sulcus immediately caudal of nd 
subparallel u-ith frontal suture, the sulcus being most distinct a' 
sides. Surface si>arscly punctate and moderately uneven. 

Posterior dorsal plates conspicuously roughened; the anterior m-s 
less stiongh- so and the first uneven only in about same degree as 1 ad. 
The short transverse sulci most distinctly impressed on the more c .rial 
plates, mostly weak on the anterior ones. Caudal plates with lort 
hairs more numerous than on the anterior. Posterior angles o: ihe 
seventh, ninth, eleventh and thirtetmth dorsal plates strongly prodi .xd; 
processes of ninth, eleventh and thirteenth long and acute, those t. ihi- 
seventh obtusely rounded, the inner or mcsal edges being convex and 
long with its octal or distal ixirlion nearly transverse. 

Anal segment in the male densely clothed above urith rather lung 
hairs, most of which are curved or undnate at tips, this being a vm- 
^linr aptPTisi ic fcatuTC of thc spedcs. In the female the dorsal hairs oi 
thus segment arc sparse apd straight. 

The three longitudinal suld of ventral plates distinct, being di most 
broadly and deeply impressed to a little in front of caudal marpn. Last 
plate more densely clothed with short hairs. Stemitc of genital segmmt 
also densely clothed with hairs especially in the male. 

.iVntcmuc reaching the beginning of the dghth segment; attenuated, 
very slender distallv. Composed of mostly from 32 to 33 articles 
which, distad of the first few, are rather short, considerably shorter 
ones occurring at intert'als among longer ones as in related spedcs. 

Eyes composwl of from 28 to 42, but mostly frotri 30 to_3G, (^lli 
which are arranged in from n to 8 series; c. g., 1 -f 3, 4, 0, 6, G, 3 ; 1 -t-3, 1. 
G, 6, G, C. 3; 1-1-6. 5. G, 5, 1, 4, 4; 1+6 5, 0, 5, 5. Single ocellus nurfer- 
ately large, o\'al. All seriate ocelli deeply pigmented excepting those 
of firet row w'hich are commonly paler as in related spedes. Of seriate 
ocelli thc caudal ones of first row are dearly the largest. 

Prostemum about 1.7 times wider than long. Distance betiveen 
chitinous spots 1.8 limes thc width at level of bottom of mesal incisiau, 
and 2'’5 to 2.7 times as great as length of dental line, thc \-anati<m 
depending on number of teeth. Teeth 5-|-5 or 6-1-6, or occasifmallv 
5-1-6; (hstally narrowly rounded. ITie prosternal situated 

iimncdiately ectad of outer tooth as usual, slender and bristle like*, and 

cmx^ed as in vorador. j , i 

In larger spedmens the coxal pores are very large and stronglv 
transverse, Avhile in the smaller axults the form may apprtadi That ot 
the pseudomaturus stage, bdng transversely clhptic and willi tlioffi at 
ends of rows often subdrcular. In number and ariOTgement from 
6, 6, 6, 5 to 8, 8, 8, 7, other arrangement noted bdng 6, 7, 7, 6, to 7, r . « , Jr 
and 7, 8, 8, 6. 
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.t three pairs of coxae laterally armed. Spines of first legs, 
-■ 1 ■ .r fTin enfrmrl 0i Oj 3, 2, 2 0« 0, 3, 2, 2 

, - of the second, ^ ^ ^ 3 , 2 * 0. 0, 2, 872- o."o, 37272’ 

fourth and fifth, or th® 

5T! 37 S!'' 2 ’ ^ twelfth, tl^® thirteenth bemg the 

, ’ ’ U 1. ®. 1. ®.’ *! 1 ' 41. 4 • _4 I J 

of the penult, oi l 3 3 2’ *’"® ®“tciior or octal dorsal 

of the fourth joint in the latter case being mostly very small, 
two or three, in latter case the anterior accessoiy being very 

. : of anal, the daw single. 


The anal legs in the male are short. Fourth article cunrideiably 
ih'iehencd, more so than in voracior; dorsal or dorso-mcsal surface con- 
^/liniouriy bowed \'enfrad or depressed over middle and posterior 
ii'tirii'vn, or the depression often dmost strictly mcsal, longitudinally 
iiirru'ved along depressed surface; also longitudinally furrowed along 
(lijrf.ll surface toward ectol edge of latter. Tliird and fourth articles 
niihi r deeply sulcatc longitudinally on ventral surface. Tibia longi- 
ludiiially lurrou'ed dorsally. Tarsal joints not clearly sulcate mcsally. 
IVnulT legs very similar to anal but the fourth article hut slightly 
mkirgcd and not at all cxcai'atcd mcsf>- or caudo-dorsally, though the 
(Imsil lonptudinal furrow is coasiiicuous. 

’ITie smglc article ramposing llw gonoijod of male well exposed; 
(lin'Ctcd catido-octad ; sidrs nearly iraralld: distiilly subtrancate; 
Iji'ariiig mostly about four bristles. In the gtmopods of tlic female the 
claw is comparatively short; strongly bent; lrii>ariite, the three lobes 
ilisiiuct. the median being considerably larger much as in vonix but not 
sii gix'iilly exceeding the lateral as in tnordax, etc. Basal sjrines stout 
and moderately long; mostly uniformly atienuaicd from Ixise to apex. 
Mcsal side of first arlide straight, diveiging cvphalad from mcsal 
.'idi' of fellow ljuL little. 

Body appearing to vary conMclcnibly in roialive uidlli. ilie length 
luing mostly as much as eight times longer than width of tenth ])latc. 
liui in some falling a little below this (T.7.Ti and in others fis miieh as .S.4 
iimi« biigcT. lloderately aiteimatcxi cx-phnlad from eighth plate, 
with the first plate a very little wider than the thinl and usually a little 
narrower than the head, occasionally as wide as lalter; the average 
ratio of widths of head, first ami lemh plaiis is Bo: 2ti : :|.T. In one trale 
the widths of head and first, third, eighth, tenth atid twelfth dorsal 
hlales .stand to each other a.^ 7:1, T'2. 70, 7>>. 7s. ami 72. 

I4ength from hS to 2li mm. .\ intile 2.'» nnii. Imig lias amennie iibout 
12..) mm long, anal legs mm. long ;md the leiiih dorsal plate 
-’.y mm. uide. 


Locality: Jackson, Alabama (author. IBlOl. 

'This species is very close to the next. L. voracior. L'sually 
both sexes of fully grown specimens of these species are to be 
distinguished quite readily by the fomt of the coxal jtorcs 
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these in voracior beinj; circular or broadly elliptic wherea^ in 
dcvorans they arc larger and mostly strongly transverse. In 
some cases, however, it is difficult to separate the fema -s 
although the males are always very readily distinguished by he 
character of the hair clothing the anal segment dorsally, t 
in devorans being long and dense with nearly all the h irs 
uncinate distally whereas they are all straight in the ot:-er 
species. Dcvorans averages larger. It is rdatively m ire 
slender and the width of the head as compared with that of 
the tenth plate is as 00:70 on an average whereas the average 
corresponding ratio in voracior is 60:65.5 

Lithobins vorador sp. nov. 

Dorsum brown, the first plate and the several most caudal ones 
commonly darker and more radish of diestnut; plates often showing 
three longitudinal pale lines. Head conspicuoudy darker than the 
dorsum, cherry red or chestnut, or in others often very dark, noarlv 
mahogany. Antenna: chestnut, much lighter distad. Prostemuiii 
dark brown or dilute brownish chestnut, with the prehensors paler. 
Ventor yellowish brown, the posterior plhtcs mudi darker, burnt 
brown. Legs yellowidi brown, the posterior pairs darker, being often 
somewhat chestnut with distal articles a little paler. 

Head wider than long. Widest immediately back of eyes. Sides 
rather strongly convex and converging caudad of the well marl^ 
marginal breaks to the rounded posterior coomers. Caudal margin 
nearly straight or but slightly incur\’’ed mesally. 1116 usual subdrcular 
impression cm caudal portion. Surface subsparsely punctate, the 
punctae varying in size but mostly fine; obscurely uneven. 

First dorsal plate with surface similar to that of head. All finely 
punctate. Plates roughened more especially the caudal rnics as usual, 
the cles'ations or irreg^r tubercles small. Posterior angles of ses'enth, 
ninth, eles'enth and thirteenth dorsal plates strongly produced, processes 
of the ses-enth much as in deTOrans. 

.Anal segment in male doisally densely clothed with rather long and 
strictly straight hairs, these not being at all distally curved or uncinate. 
In the female Ihc dorsal hairs of this segment are but sparse. 

Ventral plates densely punctate and with numerous fine imjires.'wl 
lines which mostly run out from the puncta'. The usual longitudinal 
furrows clearly dct-eloped. Hairs of posterior plates more numerous 
and longer. 

Antennae of moderate length, reaching mostly to the end of the 
seventh or beginning of eighth segment. AlLenuated considerably ljut 
the distal portion not very fine. Articles beyond the first several rather 
short. Hairs moderately long. Articles in numlicr fn>m .32 to 3(i. 

Eyes eomixiscHl mostly of from to 3o ocelli, rarely as few as i'i. 
arranged in from .j to 7 longitudinal series; c. g., 1 +3, i), .3, 4; 1 +3. 1. 
."i. «. .'i. 4. 2; 1 +.>, ,5, f>, {), 4. 3; 1+3, 5, li, 0. (1, 1, 3; 1 +4, «, 7, (i, 5, 4. 1. 
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ocdlus large subvertically oval. Ocelli of most dorsal row 
I _ ■ and paler as in related species. 

■ostemtim 1.6 times wider than long. Distance between chitinous 
... 1 .9 times wider than long of praslemum at levcx of bottom of 

indsion; 2.3 or 2.4 times as great as length of dental line usually, 
.trying with number of teeth present. Prostcmal teeth 6+0 to 
s other numbers noted being 0+7, 7+7, and 7+8; cither uniform 
yii^ irregularly in size; subacute, being but narrowlv rounded at 
ij. SjMne prcBciiiuilIy clculy stouter thm the hairs, but dually 
hP^ A-lilffi, curved; situated immediately ectad of outer tooth. 

. oxal pores tra^versely elliptic or in part subcircular; of medium 
siz^ : in largest specimens more strongly transverse as in the preceding 
sjih'Il'S. In number from 6, 6, (i, 4 to S. S, 8, fi, other arrangements 
im;iwntly noted being 6, 7, 7, 5; 6, 7, 6. 5; B, 6, 6, 5; 7, 7, 7, 6, and 


7, \ !■ 

l^t three pairs of cosac laterally armed. Spines of first legs, 
!’ 0 2. 1 ' I a 2 ! 3 ! r to dghth, 

Jill:? " ^ ml: I ot umifth, 

I 1 O 1 .O. 3 . 2 , 2 1(01,3,2,2 , 

0 18 3 2 ^ 0i 9, 3, 3 t 2* ^ spiii6 sometinu^ borne by trocha.iiter 


of one leg while absent from the other; of thirteenth, 5 x 3 ^ 2 * 

H.Vs! a! f “ htltlrll’ spines of fourth joint in latter case 

being mostly very small, tarsi ending in three claws but the anterior 
accessory one mostly minute as in related spcdcs; of anal ? , the 

daw single. 

Anal legs in female short and rather slender; the third, fourth and 
fifth articles lonfptudinally sulcate dorsally, the fourth being most 
deeply so; the and fourth articles sulcate vcntrally. Penult legs 
similarly but less strongly sulcate. In the male the penult legs arc as 
in the female; but the anal legs are more strongly modified. Fourth 
article with dorsal surface depressed or bowed venirad over middle and 
l»rorimal portion; relatively thideer than in female; artides longitudin- 
ally sulcate along mesal suiiface, especially so in the more distal onc.s 

Cionopods of male rather small; distaJIy strongly rounded or broadly 
subconic; bearing G or 7 loi^ bristles. 

Gonopods of female with daw long and rather strongly bent or 
curved near middle; tri]jartite, the median dirision long and acute, the 
lalcial small and also usually acute, the inner or more dorsal one con- 
siderably more distal in pcjdtion than the outer one which is near the 
middle of len|^ of claw. Basal spines long and stout, subequid, 
aiienuatcd uniformly from base distad. Basal article with inner side 
nearly straight. 

Body more robust than in devorans, the length being mostly less 
than seven times as great as width of tenth dorsal plate (ti-S). (Ikinsidcr- 
ably attenuated cephalad from eighth plate, with the third plate narrowtT 
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than the first and the latter dearly narrower than the head. Ave. 
ratio between widths of head and first and tenth dorsal plates 68:65:7 .;j, 
A male has widths of head and first, third, eighth, tenth and twi th 
dorsal plates to cadi other as 08, 63, 03, 75, 75, and 68. 

Length from 17 to 24 mm. A female 19 mm. long has ante 
10.5-11 mm. long, anal legs 8.5+ mm. long, and tenth dorsal plate J.s 
mm. wide. Males have similar relative measurements. 

Type Locality: Pemwood, Mississippi. 

Known Localities: Mississippi (Pernwood, Canton ; nd 
Byram. Author, collector, 1910). 

Although it has seemed impossible on the basis of uny 
previously stated characters to maintain as distinct several 
species allied to L. mordax and L. vorax, through the ust.- of 
characters not previously detected the writer finds it now .in 
easy matter to discriminate between them. Such of this 
group of species, the larger forms dominating in the Southeast, 
as have the posterior angles of seventh, ninth, eleventh .and 
thirteenth dorsal plates fjroduced thus far known from the 
U. S., are, in addition to devorans and voracior, above described, 
the following: mordax K., transmarium K, vorax Meinert, tyrun- 
nus Bollman, suprenans Chamberlin, and lateeli Meinert. The 
Avritcr’s previously e.\pressed opinion that clarus McNeill was 
based upon immature specimens has been confirmed by an 
examination of the tvfXJs of this species, these proving to he 
vorax in the pseudomaturus stage; mordax and transmarinus, 
merged by Bollman in spinipes Say, are clearly distinct; and 
■study of types shows tyrannus and Jatzeli to differ from vonix 
Avhich previously had been thought identical, the published 
diagnoses revealing no truly distinctive characters. 

Genus Soribius gen. nov. 

Type- Lilhobius tuobukus Chamberlin. 

Tile following species is placed here only lentativelv. 

Sozibius pungonius sp. nov. 

DuTsnm very light brown. Head ec;])haIuH of frontal suture and 
the caudal segments darker, somewhat orange colored. Anteiin:i' 
yellow . Venter and legs very jiaic. the ix>stcrior pairs bright yelluiv. 
Proslemuin .and ultimate ventral plates dark yellow. 

AnleniiK.' short comixiscd of twenty-one articles of which the lic-t 
six arc long, the others shorter. 

Ocelli about clcA-en, small arranged in three curved and railicr 
irregular se-ries; thus, l+.i, 3. 2. 

Proslemal teeth 2+:i. 

Angles of none of the dorsal plates produuetl. 
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-).\al pores very small, 2, 3, 3, 2. 

liimate pair of come armed laterally, the ultimate and penult 
armed dorsally. 

• incs of first li^ 2, 3, 2; rf ^ penult 1, 3. 3. 2, the daw single; of 
i'.imate 1, 3, 2, 1, the daw single. 

lid legs of mde long and dender the fourth, fifth and sixth joints 
udin^y furrowed on ectal surface, laterally compressed. 

..rngth. 

:,ocaUty: Mardiall, Colorado (Prof. T. D. A. Cockerell). 

line male specimen. 

Genus Poabiua gen nov. 

1 \pe . — Poabius verdesoens ChamberlirL 

OthCT known spedes bdonging to this genus are bilabiatus Wood, 
ptophilus Chambo'lin, sokovus Chamberlin, davigerens Chamberlin, 
utahensis Chamberlin, yukus sp. n., and the two new species described 
below. 

Poabiua nankos sp. nov. 

light orange brown, caudal borders of major scuta darker; head 
somewhat darl^ caudad of frontal suture. Antenns and legs ydlow. 
Venlrr ydlow, the prostemum and caudal segments a litUe darker. 

Body markedly attenuated from tenth dorsal plate cephalad. Most 
dorsal dates with a strong median furrow whidx may be doubled 
on each side, one or two approxiniate lateral ones diverging from it 
caudad; within each lateral margin a furrow or sulcus running from near 
anterior at fust near to and subparallel with the lateral margiu and 

then bending away from it caudo-m^ad to end at the transverse furrow 
which traverses most plates a little cephalad of caudal margin. 

Head suboordiform; caudal margin nearly straight; distinctly 
margined caudally and along cauda-latcral angles; a shc^ transverse 
sulcus alitllc cepl^ad of caudal margin and between Ibis and the frontal 
suture a median and several later^ pairs of longitudinal impressed 
lines or sulci. 

Antenna moderately short, composed of twenty more or less uniform 
articles. 

Ocelli pale, small, fifteen or sixteen in number arranged in four 
straight and regular scries; thus, 1 +5, 4, 4, 1 (2). 

Prostemal teeth dark, low, 2-|-2. 

i\ii^es of none of the dorsal plates produced. 

Coxal pores drcular, the edges wcaldy chitinized; 2, 3, 3, 2. 

Last two pairs of coxa laterally arm^; the last tluw pairs dorsally 
armed. 

Spines of the first legs 1, 3, 2; of the penult, 1, 3, 3, 2, armed with 
three da\v3; of the anal 1, 3, 2, 1, ^e daw single. 

Gonopods of female with the daw trijartite; basal spines 2+2. 

In the male the anal legs have the prdemur elevated into a rim-like 
structure on dorsal or doiso-mesal dde at distal end, and the femur 
hears at the pimimal end on same side an ear-shaped process whidi is 
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excavated above, the depression bdng continuous with a longitud- u] 
median furrow on dorsal surface. See PI. XII, fig. 4. 

Length i:i-14 mm.; width at tenth plate 1.9-2. 2 mm. 

Locality : Las Valles, New Mexico (Prof. T. D. A. Cocker ] i 

The types consist of a male and a female. 

Poablus iglnus sp. nov. 

Light brown, scuta mostly with the caudal borders darker, rcdi 
brown; posterior segments darker. Head chestnut, darkest bol >’(1 
frontal suture, a dusky or blackish median longitudinal stripe for a s’ .rt 
distance in front of caudal margin. Legs y^owish, cau^ pair f 
base to fourth joint indusi\'c reddish brown or chestnut, distally kc 
the others. Venter brown, the ultimate plates reddish brown. I'ro- 
sternum light reddish brown. Antennre mostly dark brown, becon-iing 
pale distad. 

Scuta roughened, mostly showing a median and two lateral long], 
tudinal suld or in some the median replaced b>' two diverging sulci. 

Antennie moderate, articles 20. 

Ocelli distinct, ten in ntunber, arranged in three series; (lius. 
1+4. 3, 2. 

Prostcmal teeth 2+2. 

Angles of none of the dorsal plates produced. 

Coxal pores small, well separated, round, 2, 3, 3 (4), 2. 

Last two pairs of coxas laterally armed. 

Tarsi of anterior pairs of legs mther indistinctly biarticulate. Spiucs 
of first legs 2, 3, 2; of penult I, 3, 3, 2, armed with three claws; of the 
anal 1, 3, 2, 0, the daw single. 

Gonopods of female with the daw' tripartite; basal spines 2+2, 
proximally davate, distally conical. 

Anal legs of male with the fourth joint enlarged and bearing meso- 
dorsally and proximad of middle a conspicuous, flattened, kecl-likc 
lobe and at its distal end a small wart-likc ele\'ation. 

See PI. XIII. fig. 2. 

Length 11.5 mm.; wdth 1.7 mm. Length of antenna* 4 mm.; o£ 
anal legs 4.2 mm. 

Locality: Madison, Wash. (Dr. E. Bergroth). 

Closely allied to P. bilabiatus and P. verdescens; but mani- 
festly smaller and differing in the lobes of anal legs and in the 
smaller number of spines bom dorsally at distal end of third 
joint, etc. See PI. XIII, figs. 1 and 2. 

Family. Crvptokd.®. 

Genus Kethops, gen. nov. 

Pairs of legs 23. 

Seventh segment not bcarii^ spiracles. 

First dorsal plate mth tFans^'erse semi-circular sulcus. 

Other dorsal plates excepting the ultimate with two sharply im- 
liTcssed longitudinal and subparallel sulci. 



CkUopods and Diplopods 


155 


a$t dorsal plate margined laterally, caudal margin convexly 
•uting* 

■final plates elongate, narrowed caudad the caudo lateral comers ■ 
iioly exdsHl. (See FI. XIII, fig. a). Each with a distinct longi- 
,al median sulcus and submarginal ^d. 

'sciidoplcura produced caudad into an acutely pointed process; 
4.' vcntrally; armed ventrally and laterally with si>ines. 

'A'gs sparsely aimed with spincscent bnkles which appear spinc- 
]• L-spedaUy on proximal joints. A stout spine at distal end of tibia 
i{ in position and a second one ventr^. Tarsi, excepting the 
' iate, one-jointed, a stout ventral spine distad of middle. 

I’rcfmur of anal legs armed with rows of spines on mcsal and ectal 
.u- ,icc and on most of the ventral. Femur similarly armed mcsally 
a:-.. 1 vcntrally. “[^e tibia with shnilv spmes vcntrally. Tarsus com- 
1 '* .^ihI of but "two joints and ending in a distinct and very stout daw. 

Tt'pc: Kethops utahensis Chamberlin. 

The type species was originally described from Utah under 
the genus Newportia, the absence of anal legs from the 'type 
s[K'dmen lea din g to the reference to this genus. While close to 
Xen-portia, it has various Cryptops-like characters and is 
readily separated by the character of the anal legs, etc. A 
short titne ago among some old material from New Me.rico 
sent me by Frof. Cockerell, a perfect specimen of the form was 
found, mnlfiTig possible the diagnosis given above. A descrip- 
tion of this specimen follows: 

Kethops utahensis Chamberlin. 

Ferruginous, uniform; antennae and legs, excepting the ultimate 
I)air, paler, ydlowish ; anal legs colored like the body, but pale distad. 

Head coarsely punctate, two diverging longitudinal suld on the 
caudal ixn-tion wWch begin at a trans\’erse sulcus in front of and parallel 
ihc caudal margin. 

Antcnnre composed of seventeen artidcs. 

Rrsl dorsal plate with semi-circular impression deep, somewhat 
angularly bent caudiul at middle, mcsal portion in a broad depression 
or pit on the caudal slope of which there is a distinct W-shaped nurk 
like that found in many spedcs of X’cw.'portia. the two usual longitudinal 
sulci over caudal portion of plate. 

Suld of second plate strongly diverging caudad. those of the suc- 
ceeding plates nearlv parallel. 

Last dorsal plate without distinct suld; caudal margin convexly 
Ixiwcd out; lateral m-iTgins armed with two rows of spinulcs. (See PI. 
XIII. fig. ,3). 

Anterior margin of irrosternum straight or nwly so, but sightly 
imlented mesally. I^ostemum punctate, two suld, which, approximate 
below, diverge distad toward tlie free margin. 



156 


Annals Entomological Society of America [Vol. , 


Ventral plates irregularly punctate, more densdy so on caui'J 
port^ Median sulcus beginning a littte caudad of anterior mar' ti 
extending over anterior two-thirds or somewhat more of length .f 
plate; a submarginal sulcus on each side whi^ is deepest ■; 

usually two or mare weaker and more indefinite transverse sulci ,% 

shown in the figure. (See PI. XIII, fig. 5). 

Last ventral plate narrowed caudad; rounded caudally; bear .g 
spinulcs over entire surface. 

Last pleurae furrowed laterally; with numerous small p<^ m 
ventral surface, both the free portion and that covered by ventral pla e. 

process bearing acute spine distad. Pleurae with many 
laterally and ventrally. (See PI. XIII, fig. 4). 

Prrfcmur of anal legs longitudinally furrowed both ventrally .-md 
dorsally; armed with numerous spines arranged in o^udy longitu- 
wtinal rows which cover entire surface excepting dorsal por^ ^ the 
furrow on the ventral. Femur also longitudinal furrow^ 
ventrally, the mesal side of ventral furrow formed by a ked-hlte ^ a- 
tion which does not quite reach distal end. Spines on ed^ of ked and 
elsewhere on ventral surface as shown in ^re. TilMa with a mesallv 
bent longitudinal keel, the bent mesal portion lower than end parts, this 
ked limitiTig a broad groove mcsally, into which ffooye tte t^ of the 
spedmen are bent or flexed Uke the blade of a ki^e. First jomt of 
tarsus with at least one ventral spine; daw long and stout. 

Length about 20 mm. 

LocaHty: Glorieta, New Mexico (Prof. T. D. A. Cockerell). 
The original type was collected by the author at the Warm 
Springs north of Salt Lake City in 1908. 

Family Scolopendxid.®. 

Genus Scolopendxa Linn. 

Scolopendra mohavea sp. nov. 

Very pale olive brown; the caudal half of body darker brown, du^’, 
or in one Vpedmen largely solid black, with a pale longitudmal median 

line, Head paler cephalad of frontal suture. * # + 1 . „„j-i 

Hoad with a transverse sulcus a little ways m front of the rauM 
margin, and between this stilcus and the caudd ina™ tvro straight 
short, longitudinal sulci which arc parallel. Cepha^ of trnsierM 
caudal sulcus a pair of furrows which converge forward and end caud^ 
of frontal suture, each furrow doubly curved, at caudal portion mth 
concavity ectad, anteriorly Comdex ectad, the irery anteruff end 
abruptly mesad ; ectad of each one of these furro^ a second less ste^h 
impressed furrow w'hich also converges tow^ the me^ line 
t^ween the two sidci on each side a ^lort sulcus runs obhquely oephalo 

'^^^^tCT^Sng; composed of twenty-six articles of which the ^ 
six or seven are comparitively smooth, thc_ scattered hairs upon 
increasing on number from the first artide distad. 
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.-'irst dorsal plate with sharply impressed cen-ical furrow. On eaeh 
.1 ftiiTOW which mudad is parallel with caudal marKin, from there 
■iiR obliquely cephal(>ccU. A median lonRitudinal sulcus ccphalad 
nical groove. Smooth. 

■k.cond dorsal plate with median longitudinal sulcus on anterior half, 
•.wo usual paired sulci ert^ng the entire plate and diverging caudadi 
. (.flch caudo-lateral portion of plate a furrorr curving oUiqucly 
. .;ilo-cctad as on first plate, similarly taking its origin near caudal 
.;in. 

TWrd and fourth dorsal scuta with median furrow. The paired 
ritudinal sulci less strongly diverging caudad than on preceding 
i ' .ic. Furrow on each caudo-lateral portion as in the fireocding scuta. 

On the fifth and sub^uent dorsal plates the paired sulci become 
I'l .iTly parallel, but diverging some at the ends. Median furrow evident, 
ti'ji not so the caudo-lateral oncs._ On each side a longitudinal furrow 
iiiiilKirallel with the lateral margin, this furrow often broken. On a 
few of the more caudal segments a trans\-CTse sulcus on eari side i«raiigi 
wiili and close to the anterior margin. The twentieth plate laterally 
margined for its entire length; the nineteenth all but a ^ort distance 
cauilcd; the eighteenth not margined for a somewhat greater distance 
c.'iudad and a diort distant ccphalad ; the margination of the ser-enteenth 
and sixteenth plat« similar to eighteenth but rxtencling less mnriaH 
and ccphalad reaching tfe transverse sulcus; other plates not margined. 

Lost dorsal plate with caudal margin mesally strongly and evenly 
fidtivcxly extended. A sharply impressed longitudinal niedian niims 
which docs not quite rea^ the caudal margin. A short furrow parallel 
lu the median one opposite its middle portion on each side. 

Prostemum smo^; a median sulcus cr-ident onlv for a short dis- 
tance distad; transverse sulcus obscure; two weak lon^tudinal furrows, 
which, close to the mcsal line caudad, divergn and ate more distinct 
ccphalad. Each dental plate with four teeth, of which the three inner 
ones are basally fused, the two most mcsal being free onlv at their distal 
pints; a deep narrow incision between the plates; 'the transverse 
furrow at base of each plate distinct, the two meeting mcsallv at an 
obtuse angle. 

Basal tooth of prchcnsorial feet long, Fmbacute, presenting but one 
point. 

Penult artide of palpus of second ma-xilla with a slender spine at 
dLSial end. 

Ventral plates from the second to the tweiilicth indusirc with two 
shaiply impressed longitudinal suld which cross the entire pla te 

Last ventral plate narrowed caudad, the sides weoklv excurved- 
^do-kteral corners rounded; caudal margin a little incur^ mesallv. 
Smooth. Depressed along the median Unc. A weak furrow sub- 
paraM with and not far from each lateral margin. 

, Prefanoia atid femora of legs of the first to penult pair indusive 
mth^t any dorsal spines at distal end; aU with a tarsal spine, those of 
the first pair with two. 
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Pseudo^deuTa ending in a stout process which terminates in t o 
pcrints or spines and bem proximad on its ectal surface a row of th; c 
stout teeth or spines. 

Piefemur of anal ventrally with seventeen spines arranged n 
three longitudinal rows, of which the innermost is proximally irr^uL ; 
these from ectal row mesad arranged thus, 4, 6, 7. Mesal surface w 
ten spines. Distal process with five spines. Femtu' unspined. CL .v 
of tarsus with two basal spnes. 

Lcn^h 40-45 mm. 

Locality: Fort Mohave, Arizona (March 7 and 18, 1911). 

Three specimens received from Prof. Junius Henderson .f 
the University of Colorado Museum. 

Family SoNirHiUD.£. 

Genus Sooildlilua Chamberlin. 

Soniphilus gerwimo sp. nov. 

YeUowish brown anteriorly, becoming clearer yellow caudad. 
Head darker caudad of frontal suture. Antcniuc light brown, paler 
distad. Legs j'ellow. those of anterior segments darker, Prostemum 
and prehensorial feet light reddish. 

. Antennae of moderate length; articles moderate, not mudi differing 
in length, the ultimate about equal in length to the two preceding 
taken together. 

Ceph^ic plate longer than wide in about ratio 7:6; narrowed 
cephalad; latOTal and anterior margins convex, the latter a little emar- 
ginate mcsally; middle portion of caudal margin sub-straight, rounded 
^tcrally. A d^iort impressed median line bade frontal region; on each 
side a little mesad from and parallel with margin a longitudinal furrow; 
on lateral portion of plate on each ride a pair ^ sulci diverging cephalad 
and a second less distinct pair more mesal in position. Frontal 
plate not discrete. (See PI. XII, fig. 4.) 

Labrum with median piece comparatively large, bearing about 
six stout teeth. 

Piebasal plate not exposed. Basal plate short, its greatest width 
more than 4.5 times the median lengtli, a greater length exposed on each 
ade. (See PI. XII, fig. 4). 

Claws of prehensorial feet when dosed not reaching anterior margin 
of head bv a considerable distance. None of the joints bearing teeth or 
nodules. ' (See PI. XII, fig. 2). 

Dorsal scuta with lateral suld distinct ; a second pair of stdd dose 
to median line and on most also an intermediate sulcus on each side. 

Anterior prcscuta \'eiy short, increasing in length to about bc^n- 
ning of caucM third, then again more rapidly decreasing and becoming 
again diort. 

Anterior spirade moderately large, circular or subcircular, bring 
sli^tly vertically elongate; succeeding spiradcs all circular, mtv 
gr^u^y decreasing in size to the caudal ones which are very small. 

First pair of legs much shorter and more slender than the second. 
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.'Itimate legs long, the penult and antepenult joints furrowed 
iindinally on ventral surface. Claw long and stout, 
sterna with a distinct median longitudinal sulcus or furrow which is 
..od at middle by a transverse Cuttow. Pores not detected. 

!.ast ventral plate ve^ wide, strongly narrowed caudad. Caudal 
- ,<in slrai^t or a little incurved. (Sec H. XII, fig. 3). 

.\nal pleune bearing a number of small pores whixih are all wholly 
. icd by the last ventral plate. 

Anal pores not delected. 

Pairs of legs 73. 

Ixngth 34 mm. ; width 1 mm. 

Locality; San Geronimo, New Mexico, (Mrs. VV. P. Cockerell 
a:;d Miss Mary Cooper, coU.). 

CLASS DIPLOPODA. 

Family Nannolknu)£. 

Genus Bttwatia gen. nov. 

Ocelli none. 

Antennre clavate. the fifth and sixth arUclcs thickest; third and 
fifth longest, nearly equal in length, the second and fourth next. 

Body deddodly narrowed caudad of head to sixth segment. 

Body iulus-Hke in form. Segments without catinm, nearly smooth, 
not clothed with hair. All segments striate beneath; a d«p sulcus 
across segment at level of pore, 
daws of legs long and slender. 

Type: Buwatia monterea sp. nov. 

As but one specimen of the type species has been secured, 
dissection for fuller structural details has not as yet been 
attempted. The genus may be distinguished from Nannolene 
through the absence of ocelli. 

Buwatia numterea sp. nov. 

Dorsum brown; head and anterior part of first segment whitish 
brown; first and ultimate segments light broum; a series of small, 
largely obscure dark spots along each side, one at each pore. Legs 
and antenna: pale. 

Body deader, nearly uniform in width for most of length but de- 
cidedly constricted from head and first segment to region of sixth 
segment. 

Head nearly smooth, weakly and very finely punctate; glabrous 
exc^t for a few bristles on chpcal and labral region. A weak median 
longitudinal sulcus across vc^x. A furrow or excavation from base 
of each anterma caudad to lower margin of first dorsal plate, the an- 
tenna bent back and Ijing in this furrow. 

Anterma: rather short, strongly davatc; the sm-enth article sliort, 
its four sensory craies alinost concealed in the terminal pit; clothing 
of hair becoming more and more dense distad, sparse proximad. 
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Fiist dorsal plate large, closely embracing caudal portioii of hi |. 
Anterior and ]X>stcrior lateral angles rounded, the lateral margin 
tween them extending obliqudy caud-o\'entrad, rather, long, somew ^ 
incur\'ed. Anterior margin incurved at middle curving out conn 
on each side and then again at sides incurved bow-shaped. A ’ 
transverse sulcus sub])aral1cl to the anterior margin and some distil v 
from it and a second one submedian in position. 

Subsequent segments with a longitudinal furrow at level of \h 
this more distinct on cephalic iiorlion of segment. A transverse sul 
in from of median suture. Prozonites striate throughout, the it 
segment strongly striiilo beneath and on sides below level of por.s. 
Dorsum a little depressed; a weak longitudinal depres.<don each sidi i,f 
middle, leaving mesal j^ion a little elevated. 

Anal scutum considerably exceeded by the anal valves; catnln] 
division short, widely and evenly rounded, set off or limited from miiiur 
portion in front bj’ a transverse sulcus. Caudal margin with i-a-o 
pairs of long setae. 

Anal valves elongate, their free margins elevated. Each valve 
bears near its mesal margin a long seta at caudal and second one near 
middle of length in a furrow or sulcus which curv’cs from mesal raargia 
first latcrad and then latcro-cephalad. 

Anal scale vcr>* ^ort ; caudaliy weakly convex, anteriorly strongly 
so; antcro-lateral angles rounded, but not so the caudo-Iateral ones. 

Legs moderately long and slender; daws long, not robust. 

Segments of body forty-five. 

Length 11-12 mm.; width as .5-.5 nun. 

Locality: Paitific Grove, Cal. (April, 1911, author.) 

One specimen secured under a stone in an open field near 
the Hopkins Laboratory. 

Family Ca]1baud.s. 

Genus Titsona gen. nov. 

Eyes well developed, each consisting of a number of ocelli arranged 
in a single scries paralld with anterior margin of the first dorsal plate. 

Antennse short, very slender proximad but strongly enlarged distad, 
davate ; the fifth and ^th artides conspicuously and abrupUy thicker 
than others. The third, fifth and su^ artides long^, not much 
differing in length from each other; second and fourth artides subeqaal. 

GnathochiUuium nearly as in Paiteya. Promentum triangular, 
completely separating the laminaa linguales which are attenuated prox- 
imad to an acute an^e. ^Icntum large, widening proximad. 

Body strongly constricted from he^ and f^t segment to region 
of fifth and sixth sf^ments, from where it again increases in uidth 
CRudad. 

First dorsal plate ver}' large, extending over caudal portion of head 
from which the lateral portions extend free. 
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Ml segments striate beneath. Each segment from the fifth to the 
•cnult indusive with four carime. a dorsal carina rach side of median 
■.nd one farther laterad on each side, the latter bearing the pore. 

Ags sparsely armrf with spinescent bristles. Eirst pair in male 
■ -cd. composed of six artidcs normally armed. 

type: Titsona sima sp. nov. 

Ivvidently close to Paiteya, the type of which is likewise a 
e . ifornian species. 


Titsona siiiia sp. nov. 

I'lOncral color caudad of fifth segrnent dark brown, the caudal 
pTiion of each segment light taimvn. First dorsal plate light hroft-n, a 
il:irk stripe parallel with Imt a little remorTd from the caudal and the 
CTvlialic botto, the two stripes confluent at the sides of plate. Second 
111 " fourth segments light btOTni. each with a narmw transverse strijx: 

„f dark brown and especially laterally with a network of lines of same 
color, the proportion of dark larger the more enudal the segment. 
Head light brown, darker adjacent to first dorsal plate; on dy])cus a 
square nith upper side missing outlined in dark brown and immediately 
ulxivc this a subcUiptical outline in same color with dorsal and ventral 
ends acutely angular. A pair of somewhat confluent brown spots 
in line frmi the brown about each cj-c ventro-mesad toward lower • 
pan of elliptical outline of front. Legs verj’ pale. 

Ocelli in a single row, 3- 7 in number, black, uniform; the series 
parallel with margin of first dorsal plate which partly covers it on 
caudal side. 

Antenns short, strongly clavate; the fifth and sixth joints much 
stouter than the others, the fifth strongly enlarged from its ba.se dislad, 
the sixth more uniform and broadest proximad. Hairs more dense 
distad as usual. (See PI. X, fig. 3). 

Stipilcs of gnathochilarium incluave of processes nearly four times 
as long as greatest width. Mentum abruptly narrowed at distal end, 
wider at bate than the median length approximately in ratio of seven 
to ax. A semi-dieular impression on inoximHl portion deeply impressed , 
the concavity directed distad. Piomcntum narrowly triangular. 
Lamins linguales narrowed to an acute angle proximally, about three 
times as long as greatest width. 

First dorsal plate very large, embracing caudal portion of head 
mcsally, its lateral wings separated from sides of head by a space into 
which the antenns may be bent back. Anterior margin widely weakly 
concave, laterally running obliquely caudo-ventrad. Caudal margin 
nearly evenly cemvexly rounded mcsally. lateral portion of plate bmt 
vcntiad and somewhat caudad and then mes^ beneath. Caudal 
portion of plate more constricted than the anterior. On each side abOTO 
lateral angle arc several slris extending from caudal margin cephalad. 

Next three segments striate beneath. Fifth and subsequent seg- 
ments with prozonites striate throughout, the main division of segment 
Sitriate beneath and dorsad only about half way to pore-bearing swelling 
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or Carina. Each segment from the fourth to the antq)eiiult with ■ ur 
Carina:, one far dorsad on each side consisting of a hemispherical swe] iu 
chiedy on portion cephalad of suture and bearing the pore, the o 
dose to the mcsal line and also more thickened cephalad than can i] 
low, rounded. All segments constricted dorsad and cephalad from he 
liansversc suture. (Sc® PI. X, fig. 6). 

Anal scutum long, widely rounded caudally; a rather weak me ;iq 
longitudinal sulcus on anterior ixntion; a bristle borne each side of n ^ 
line near middle of length, and a second pair home on caudal margi' 

Anal vahxs Icmg, about equalling the anal scutum; smooth; mai ins 
elevated; bearing two ]\airs of bristles close to mcsal margin, one air 
caudal and the other submodian in ]Msition. 

Anal scale short and broad, transversely narrowly dliptical 
pair of bristles borne cm caudal margin, one eacdi side of mesal line. 

Legs rather sf^arsely provided with short spinscent bristles. 

First legs of male reduced, ax jointed. 

Gono]}ods of mate reduced and nearly wholly exmeealed. 

Segments ad forty-two. 

Length about Ki mm.; grcatc:st width 1 mm. 

Locality: Oroville, Cal. (April, IHll ; author coll.). 

Two specimens w-’ere secured. 

Family Xeu.asomiu.£. 

Genus Nemasonu. 

Hemaaoma utai sp. nov. 

Dorsum dark brown, the colcm nearly solid in band on caudal jwr- 
tion of eAch segment and in stnnc in a narrower stripe adjacent to anter- 
ior margin, the colcjr over remaining portion of segmemt mcstly in a 
network or arcolaticm o\'Br a light background, the light spots often 
confluent dorsally into transverse band. Sides light brown, the lighi 
area extending farthest dorsad at middle of segment, the light area of 
sides limited on all sides by border of dark brown. Each segment 
with whitish spot on median dorsal line. Vertex of head areolatcd wiili 
liites of dark brown o\ er a light background, the frons between bases of 
antennae and the eyes dark brown, the area enclosing a pair of lighter six>ts 
each side of the median line and ventrad of these a .second pair of siots 
between bases of antenna: at lower portion of the area. Chpcwl 
region paler from presence of numerous lighter spots, ventrad and 
laterally yellow, as is also the lateral lyntion of head. Sliijcs of maud- 
iblcs laterally covered with network of dark brown lines over light 
background. Eyes deep black. Antenna* brown, each segment 
whitish proximily and the second article almost w’holly so. Legs 
brown, more or less broken with whitish, paler proximaliy. Vciittri 
surface light brown. Anal scutum very' dark, the anterior portiem with 
numerous light dots. Anal vah'es pale along mcsal border, eLsewhese 
brown. 

Bexly very dendcr. attenuated cephalad, narrowest immediately 
caudad of he^. 



Chilopods and Diplopods 


163 


i-iid smooth, free from hairs except for the usual bristles along 
j ^ .- 1 . A transverse sulcus between eyes, each side portion bending 

1 to meet other at an obtuse angle on mesal line, to which angle 
! : I’llian longitudinal sulcus across vertex extends. 

■■ -itcnnse longer than width of body ; strongly davatc ; sensory cones 
I, ■ Subdensdy hirsute distaily, more sparsely proximad. 

" , cs large, oblong, its upper and lower margins nearly parallel, the 

,n, - convex and the cctal oblique. Ocelli arranged in five series; thus, 
;j ■ i. 4. total of 17. 

i'itst dmal plate narrower than the head inclusive of mandibles, 
4 ], ,i :iT than the two succeeding plates taken together. Middle ixjnion 
Ilf ir'inior margin evenly convex, laterally extending obliquely caudu- 
veiiirad and somewhat concave. Caudal margin mcsally straight, on 
■gilis cnn\^exly bending ocphalad and meeting anterior margin at an 
angle. Dorsal erf each lateral angles the plate is obliquely depressed or 
shallmvly furro^ved. 

Suhiquent segments smooth abm-c; striate ventrad of level of 
jxnvs. the lower or ventral stria: deep. 

Anal scutum in outline as viewed from ahow. with lateral margins 
parallel or a little diverging caudad, ncaiiy straight or slightly convex; 
j^iiri nl margin widely rounded, bearing beneath a seta on each side. 
About equalling the anal valves or a liiUc cxeredctl by the latter. 

Anal valves strongly bulging from base to free mcsal edge, the sur- 
face orf each valve cxtwding txTy obliquely \TntTad. A long bristle 
borne near mesal edge of each valve near middle of length. 

Anal scale tvith anterior and cadual margins each strongly convex, 
the two meeting on each side in an acute angle. A (lair of bristles 
.springing from mesal portion. 

Number of segments 44. 

Length 12..5 mm.; greatest width ad .7.) mm. 

Locality: Little Willow Canyon. Salt Lake County, Utah. 
(1905: author, coll.). 

But one specimen thus far found. 

Family PAK.Mcr.iD.E. 

Genus Puaiolus. 

ParaiuluB tivius sp. nov. 

Head light brown, a broad transverse Isint! beiwwn eyes and ven- 
Irad of their level deqj Irrown. the band enelosing abo\-c two ixiirs of 
light dots, and betw'een antenrue a pair of large obliquely placed, oval 
liglit spots, a bristle inserted in each of mo.sl dorsal pair of light spots; 
^■e^tcx abo\'c the dark band with network of dark lines, a similar network 
aivcriiig the stipes of marulibles lalcralh-, each of the latter with dark 
transverse stripe across dorsal part. Ventral surface and lower part 
of sides of body light brown. On each side a scries of black dots extend- 
ing from sixth segment to about the antqiennlt. Anterior and caudal 
margins jiale, adjacimt to the pale marginal siriix: in each case a dark 
lrdiis\-tTse band w'hich is much widest mcsally; remaining part of plate 
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broken into network or arcoLation by light spots w'hich may be confl; ;,t 
into one or more cross strii^cs. Other segments with the caudal tr i.> 
verse stripe, this becoming broadcT on more caudal scgmmte -.rl 
extending on each side to the lateral dark spot, below which it is ,n- 
tinued as a more obscure band formed by network of dark lines, in. 
dark band transversely diviclcd by a series of light spots. Prozoi 
light Ijrown. Anal stnitum uniform dark brown, w-ith antenor bo K.r 
l>aie. Logs light brown or yellowish. Antenna? with proximal poj- 
of each segment yellowish, the distal darker brown, especially in ■ i-.i- 
mate articles. . . 

A bnjad transverse dcprcs.sion extending between eyes, in its iv, sjj 
portion or adjacent to same Udug the setiger^s light spots al 
mentioned. A median longitudinal sulcus crossing vCTtex and cni’iii}; 
in the transverse furrow. Head, nearly free from ordinary type liairs 
excepting the two sctic inmtioncd and the bristles on clypeus inul 
labrum. On lateral portions of dj'peus and on the stipes of mandil il,-? 
is a number of peculiar, probably sensory, hairs, each of which is .-uh- 
davatc in form with a narrow a]ncal process and a dendcr basal siialk 
inserted in a a)rrcsix)nding pit, near the upiier ixirrion of which it j.ri'- 
sents a globose enlargemwit. (See PI. XI. fig. 7). The tcgunuiit 
about the basal stalk dark. 

Eves triangular, an angle directed tow'ard base of antciina'. 
upper side straight, outer side convex above and concave Wow, nicsiil 
side concave alxivc and convex below. Ocelli alxiut 45 in 7 or 8 scriis; 
counting from above ventral. S, 10, 8, 7. 5, 1, 2, 1. 

Antenna; rather short, conspicuously davate. 

First dorsal plate with lateral borders rounded anteriorly, not pm- 
duced, angular posteriorly; margined anteriorly and laterally, llio 
elevated anterior margin widest mcstdly, not margined caudally. One 
or two rather weak stria: on each side belowr extending from caudal 
margin ccphalad part wav across plate. 

Pores moderate, widely separated froin the transverse suture which 
is straight or at most weakly sinuate at their level. 

Anal scutum with caudal ixjrtion subtriangular as usual, the apical 
process bluntly rounded and not at all dccurved; plate crossed by a 
series of transverse furrows or sulci of which the more caudal ones are 
deepest; caudal triangular portion of plate with a senes of seta? alont' 
each lateral margin, three similar long seta springing from 
process. Txiwcr portion of segment bearing a long seta near middle 
height of caudal margin and a second in line >vilh legs of more atuenor 

segments. . 

Anal valves nearly smooth, the mcsal margins strongly clevalcu as 
usual; two seta: on each valve just cctad of elevated mcsal margin, raie 
submedian and the second between this and the caudal end. 

Anal scale with anterior margin convex, the posterior portion sub- 
trian^ar its sides ami cx. A Icmg seta borne on margin each side ui 
mcsal line. A dark line paralleling margin but indented mesally gives 
superficial appearance of caudal cmargination to scale. 
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'. 1 C gnathochilariuffl of the male has the promentum very large, 

• iv el1i pti<al in outline. For fonn and relations of stipes aiid other 
^ PI. XI, fig. 6. 

■TSt legs of male stioi^ly cnlaTiged, uncinate, as usual; caudal 
•c alabrous excepting dist^ article, the anterior surface with long 
:• Jis. (See PI. XI, fig. 5). 

.cond 1^ as usual greatly reduced exciting for the strongly 
P - .^<cd coxs; the latter produced mesally into a long, tongue-lilm 
'ss which extends cephalo-ventrad between the first legs. (See 
k .'\r, 1^.4). 

( 'lonopods large and conspicuously exposed, bent above base stnuig^y 
viv.-,ro*oephalad. Inner branch of antenor pair much longer than the 
iTuu- 1 '. contiguous with each other mesally, clavately enlarged distad; 
Qulrr branches Inoad, plate-like, densely dothed with long seta: akmg 
anterior-vential and distal borders. Anterior pair apically terminating 
in two spines, the more anterior of which is a little curved distad and 
at i-nd is expanded; the other process strongly curved vcntro-cctad, 
cins.siiig the tet, and terminating acutely. (Sra PI. XI, figs. 1 and 2). 

Length ad ^ mm.; width l.fi mm. (female). Male more dender, 
length 1&-18 mm. ; width 1.2 mm. 


Locality: Mill Vall^, Cal. (April 8, 1911; author, coll.). 
About a dozen specimens were secured. 


Paniulus timpiua nov. 

Dorsum with a broad band of Ught brown, paler than the sides. A 
median dcssal line of black which expands into a wider dot on anterior 
portion of each segment. Each segment bordered caudally with a 
narrow Marlrish stripe; a broader and more diffuse transverse dark 
band farther cephalad cm segment, this band embradng a transverse 
row of four light spots of which the two inner ones are smallest, oblong 
and obliquely pla^, sometimes confluent ephcalad with anterior pale 
portion of segment, the two outer light spots confluent caudad with the 
pale area between the two dark bands. On the anterior segments the 
ii^t and dark areas of dorsum merged and the whole coverod with a 
dose nctivork or areolation of dark lines over light ground and the median 
dorsal line as such less distinct. First dorsal plate entirely em'ered with 
similar network, the lower portion of sides dark brown or smoky; a 
narrow dark traverse stripe caudad of anterior margin. Sides of 
segments dusky or blaekifdi. darkest along caudal margin, in a stripe 
continuous with the dark dorsal one, prozonites paler; a large light spot 
below level of pore on each segment, this spot mostly more or less con- 
stricted into two or three parts. Venter iialc, a large light sjxil cctad 
of legs on each segment. Vertex of head with a dense network of black 
enclosing rows <5 very small, longitudinally oval light dots; frons 
l^wecn eyes solid black, cncloang a pair of light dots close to mesal 
line; brawn between antennse the area enclosing a number of paler dots. 
Clypeal and labial region j-ellowish. Antenna: deqi purplish brown. 
Ix'gs vexy pale, distal joiats stn^cd with ijurplish or purplisdi brown. 
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Head finely roughened or rugose; free from hairs excepting the u mi 
ones in clypeal and labial region and a single long median brisi- m 
anterior end of the distinct median sulcus of vortex. A deep fir ny 
extends from inc^ angle of each eye to that of tlA other, the fu r,T^. 
angularly lient caudad incsally, the longitudinal median sulcus, of vi 
meeting this angle; farther forward a second transverse forrow, in i ,ni 
of which the head apixars to bulge in a low transverse ridge. 

Eves large, triangular, its sidra a little convex, one angle mesal im] 
another inimcdiatoly above base of anteniw. Ocdli about 39, arm xd 
in seven transverse and gently cur\-ing series; thus, S, S,_7, 6, 5, 3, 2. 

Antenna- moderate; proximal joints lender; distad thickc eil, 
davatc, as usual. 

First dorsal plate large; mesal length about equalling that of nu 
succeeding segments together. Anterior margin evenly con. ex; 
ccphalo-lateral comers strongly rounded, the caudo-lateral mere angular. 
Margintxl laterally and at sides cephalically. ^t not so the mnlian 
portion; caudal bonier not margined. Not stiiatc on sides below. .\ 
fine mc^an longitudinal impre^ed line extending from caudal nrnrgin 
cephalad about three-fourths of the length of plate, at its anterior «nl 
breaking into two lines which dn'crge cephalad and become indistinct. 

All subsequent segments striate beneath and over lower portion of 
sides, the stria? deep. 

A nal scutum rounded caudad, mcsally weakly indentatc, a slight 
tooth each side of indentation; smooth. 

Anal vah-cs smooth, the mesal margin but wealkj' and narrowly 
elevate. 

Anal scale unth caudal margin Comdex, the cephalic more strongly so. 
the two meeting at an angle on each side. A i)air of caudally projecting 
bristles inserted a little in front of caudal edge. 

Slandibular stipes considerably laoduccd below, mesally excavated. 

Gnathochilarium with the enlarged promcnlum narrowly elliptical 
or rather wider distad than proximad as shown in figure; relath-ely 
narrower than in most sjiccics. (Sec PI. XI, fig. S). 

First legs of male strongly enlarged and uncinate -in the usual wav; 
mesal surface complanate and strongly tubcrculalc, the tubercles in 
lEslinct cross series. Caudal .surface glabrous, long hairs on the an- 
terior. . , , 

Second legs with the greatly enlarged coxa; fitting doscly against 
bases of first legs and bent cephalad between the latter; other joints 
greatly reduced the ultimate densely dothed with shurl stiff hairs, 
those at aiiex longer. 

Gonopods of male large and conspicuously exixised. Anterior pair 
with two main branches, the outer of which is flatt^cd ecl-m«^lly. of 
nearly uniform ividlh, distally rounded, dothed with long bristles on 
mesai side; the inner branch also flattened or plate-like, bent c-ephalan 
and. as seen from ventro-caudal aspect, apiicaring exi>andcd at free end 
into a foot-like shaiJC with the toe mesal and the heel octal in ixisiiion. 
Each of the posterior gonopods enclosed or embraced at base on i-ctal 
side with a low plate the extended cnd.s of which bend about it in front 
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■hind : an inner process which is a narrow ihin plate for most of its 
terminating apicallv in a dender spine which curves ccphnlad 
.,rt of hook; puter division consisting of a long slender stvlc or 
•rhich is bent Ipically aatd ends acutely, this King against a twisted 
pike division which at its end is shaqily hent about the slvlifonn 
.i. -n some distance below the end of the latter. iSee H. Xl.'fig. !>). 
limber of segments 41). 
ngth about IS mm.; width 1..S mm. (male). 

, iL-ality: Las Valles. Xcw Mexico, (Prof. T. D. A. Cock- 

male and female arc in the collection, the description 
ahnve being that of the male. 

Paiaiulns gaiius sp. nov. 

Head with brown band bordering labial and clypcal margins, the 
I. 1 VVIT mesa] portion of the clnwas being pale, its up^ portion of same 
cnlor as the border but not solid, the dark color a mottling or network 
iivtT a iwler background ; a black iransv-erse band between the two Mack 
cvis. this band concavely excised on front each side of middle and endos- 
ing a pair of small light spots near median Knc; vertex of head covered 
wilh close network of black or deep brown color over a lighter back- 
gnAtnd, a similar or somewhat paler network covering the stipes of 
mandibles laterally. Antennae dark purplish brown or blackish. Body 
dark or dusky brown the lower portions of sides and the venter paler; 
a continuous dark median lonptu^nal line along dorsum and a rou’ of 
black dots along each side beginning at about sixth segment; a darker 
ring of more solid color about anterior portion of each segment ; a sub- 
rirndar patch of closely placed light dots on lower portion of each seg- 
ment, and between this patch and the black dot an elongate jjateh 
similarly formed, while dorsad of the black sjx)! is a third area and be- 
itreeii the latter and the mid-dorsal line and elongate narrow band or 
line of such light dots; caudad of the latter line and parallel with it is a 
light line or narrow band partly encircling the segment but fading out 
rentrad on each ade. this light line being continuous, not broken into 
dots. First segment dark along both anterior and posterior borders. 
Anal scutum dark brown, the vantro-caudal margins pale. Anal vMes 
with cephalic portions dark brown, the meso-caudal ijortions light. 
Legs proximally clear yellow or light brown, the distal articles covered 
with ncuvork of dark purplish brotvn. 

A deep transverse' furrow Iwtwocn mcsal ariglcs of et'es. to which the 
median Ic^tudinal sulcus across vertex extends. A row.' of seta: along 
lahnd margin as usual and also a secMnd row of alxnit nine short setse 
anoss lower portion of ch'pcus, the latter row being inversely V'^haped 
with the angle very obtuse. 

Antenna: of moderate length, slender, not strongly clavate. 

Lateral borders of first dorsal plate not produced; vcntro-caudal 
angle in (Mtline sub-rectangular, the vertex rounded, the margin from 
here running obliquely ccphalu-dorsad; anterior margin widely rtiundi'd. 
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the caudal nearly stifught, both noaisined, more strongly so vch -aij 
■over lateral portions. Two deep longitudinal stri® across plate dc -ad 
of latei^ margin on eadi side. 

Segments deeply striate beneath and on lower*sidiCS, the sbi: oa 
some anterior segments extending dorsad nearly to the black spot. 

Repugnatori^ pores moderate, well separated from the trans\ rw; 
suture which at this Icvd is very weakly curved, remaining al- ost 
straight. 

Anal scutum with apical process straight, acute, not at all decui ed, 
somewhat exceeding the anal valves; bearing four setae along ..ich 
caudo-latcral margin. (See PI. XII, figs. 6 and 7). 

Anal ■wd.ves with mesal margins elevated, the devated ridge err. .sed 
by a series of transverse suld; each vale widely depressed caudad of and 
not quite paralld with the margins of anal scale. Bach valve teiring 
two set® ectad of devated mc^ border, one at about one-third the 
'distance from each end. (See PI. XII, fig. 6)._ 

Anal scale with caudal margin subsemi-drcular, the lateral ans-lcs 
a little extended; anterior margin widdy convex. A little cephalad of 
.rtindal margin two pairs of setae borne on tuberdes. (See H. XII, fig. 5J. 

Appendages of the second segment in female consisting of a plate 
presenting on each side a caudo-ventrally direcU^ lobe which in htral 
aspect appears davate and is densdy covered with bristles. Spnnging 
from the anterior portion of segment between the folds of plate is a pair 
of very small leg-Uke appendages distinctly jointed and ternrinatinij in 
a straight transparent daw; ^ese appraidagcs strongly suggestive of 
homology with the anterior pair of ordinarily ambulatory appendages 
of other segments. (See PI. XII, fig. «, a dravmg from lateral and 
somewhat anterior dilution of a specimen in which the first segment 
has been partly separated from the second the better to expose the parts; 
a leg of first segment is shown at left.) 

Segments 52. 

Length ad 31 mm.; width 2.2 mm. (female). 

Locality: Tolland, Col. (Elevation, 8,000 ft,). Two female 
specimens collected by Prof. Cockerell in Aug., 1911. 

Family Poi.ydesmiujE. 

Genus PolydesmuB 
Polydesmus bonikus sp. nov. 

Dorsum appearing dark brown from a close network of dark rcddidi 
brown lines ot’CT a ground of light brown ; prozonites light brown ; a blact 
median dorsal line which is most distinct posteriorly. Head mostly 
light brown, mandibles and lateral portions palest, median portion 
covered uHth areolation of dark brown lines, a dark reddish brown band 
across region dorsad of level of antenme, and extending ventral in 
tonguc-Hke form between the latter. Antenna? light. Venter yollon- 
ish, with some parts tinged with pink. Legs yellow, commonly tnigcd 
with pinkirii distad. , 

Body with sides almost parallel for most of length, attenuate 
anterioriv and the last few segments also aUenuated in the usual way. 
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Vortex crossed by a deeidy impressed sulcus which cuds abruptly 
ver^' short transverse line above dorsal maripTiof the dark transverse 
Head clothed with intermixed long and short setose hairs which 
.ionscst over frtHital and clypcal region. 

i'irst dorsal plate a little mder tlran head inclusive of mandibles, 
■rior maigin weakly oinivox, meeting the lateral margin on each 
at an obtusdy rounded angle, the anterior and lateral margins 
'Jut roughly hemispherical; anterior and lateral borders linns' 

. ■■.■lit. distinctly margined. Each lateral maigin obtusely incised at a 
. . -ii about one-third the distance from the caudo-lateral angle to the 
■■■ I'To-lateral, W no teeth present. Caudal margin concave mcsally 
' ' : convex at each side, bow-^pod. Depressed longitudinally each 
of median portion which appears detnted, more especially so 
i-iiii'lad. 

Second dorsal plate with lateral portions moderately bent ocphalad 
iiiiK'hing or a little overlapped by the first plate. An acute tooth at 
amcro-lateral an^; a little caudad of this a lower, very obtuse dcnticu- 
lation and half way between this and the caudal angle a third very weak 
nr obscure denticulation. A broad longitudinal depression or furrow 
iin each side somewhat less than half the dLstance from middle to lateral 
margin of plate. Tubercular areas very wealdy dc\-cloped, plate 
Uing nearly smooth. 

Third plate very similar to the second hut the lateral margins a 
little Sorter. Caudo-lateral comer sub-rcctangular, a little obtuse. 
Intcral teeth as on the second. 

Fourth plate with lateral maigin much longer than that of second 
and third plates. First and second denticulations smaller; antero- 
lateral angle well rounded. 

Subsequent dorsal plates similar to the fourth. All uith the lateral 
longiludind depression as described for the second. Transverse sulcus 
weak. E^sdne^y margined caudally and laterally and along free 
portion anteriorly. The lateral denticulations tciv small; a fourth 
weak dentide appearing on some plates caudad of the thinl. Caudo- 
lalcT^ angles becoming in posterior segments moderately produced 
caudad. 

Anal scutum with process obtusely rounded and bearing long seta:. 
Doisally with conical setigeious tubeitks. 

And ^'alves broad, nninded laterally and caudally. Margined 
mcsally and also caudally and laterally, the lateral margin wide. 

Altai scale roughly' triangular, the anterior marpn cimve.\^ the 
caudo-lateral rides very wealdy convex, meeting at middle line m an 
acute angle. 

Ventral plates with longitudinal and transverse sulci well develop^. 
Legs of moderate length; bristles densest distad; ultimate joint 
dc-nscly and subseriately setose ventraliy. 

First and second legs in male strongly reduced, the second pair a 
little larger than the first. 

For structure of gonopods of male PI. X, fig. 3. 

Length 19-20 mm.; width 2.2 mm. 

Locality: Madison, Washington. (Dr. E. Bergroth). 
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Family XYSiODEBUiDf. 

Genus Xystocheir Cook. 

Xystocheir taiboxu sp. nov. 

Tegument thin, translucent, hom-brown in cdor, the can: 1 
margins pale brick-red; prozonites paler; pigment about djMsal yes ! 
commonly shou-ing through as a dark median line. Head very 1 ir v 
or whitish shining brou-n. a triangular dark spot telow each an^i 
formed of closely arranged small dots. Antennae hght ydlow or whiti : 

ydlow or ydloividi brown, darker proximally. Venter n .1 

sides pale brown to yellou-ish. j 

A sharply impressed median sulcus crossing vertex wd cnoi 
abruptlv at about Ici'd of upper margins of antennal soctets or b-:t 
little lower, crossing near its distal end a shallow funw ^ich ^li. s 
across from the dorsal edge of one antennal socket to the o^er. Vert-x 
smooth and shining. A few scattered bristles over frontal and dypeal 

"^^^tennae rather long, uniform; dothed with rather short hairs 
intermixed with long bristics, especially on ^»mjU segments. 

First dorsal plate a little wider than the head, shorter than ihe 
second. Cephalic and lateral margins together sem-arailar. 
Caudal margin mesally straight or verj' sdightly incurved, laterally 
extending obliquclv cephdad. Entire border mm-gmed. TVo pairs 
of impressed lines, the two on each side divcrpng fr^ n^r the mc'«il 
line c^o-latcrad, ihc anterior one nearly straight, the posterior cun ctl, 

ii<s rt^tivexitv c&udo-iTicsad. . . « 

Second plate and those immediately following mth late^ portions 
bent ccpbalad, farther Iiack the plates becoming first sti^ht and Ihr-n 
with the lateral jxirtions bent more and more caudad. In the anternir 
dates the ccphalo-lateral portion bulges cephdad, but in j^dmg 
mudad the anterior margin first becomes strai^t and 
lateral ramers more and more strongly rounded caudad, to postenor 
comers becoming at the same time more and more strongly prodnci'd. 
All scuta distinclh' margined. Each segment crossed by two transverse 
suld of which the more caudal is dcx;iicst and longcT. 

Nineteenth segment very short, the lateral processes ordmanh 
oxceixied bv those of the eighteenth segment. „ , , 

^al scGtum with proccs-s a little depress!^, trunrate distally u I ktc 
it beans sevi-ral groups long bristics. crosses! with two rugose line- a 
doJS one at posterior third and the other midway ^tw^n tins anu 
the apex of process, each line Ixsirmg two iiairs of double sct.c. . 
being inserted togethiT in each case. In addition there is a niargn . 

couple on each side of scutum farther ccphalad. \-'ilvp 

Anal \alvcs roughened; inncT nwirgins strongly elevated; cadi \.iI\p 
with two kd extending from anterior margin caudad and sonieul a. 
latcrad, the more mcsal one with a 

middle and each valve also bearing at its caudo-messil angle a com, • 

■ bunch of similar long sctic. 
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Anal scale with anterior margin incurved mcsally and com-cx 
rail}', bow-shaprf; each caudo-lateial margin convex, meeting its 
w of opposite side in a icrandeil obtuse angle. Seale crossed with 
.';cus ending in the cephalo lateral comers and bending caudiid across 
plate; a weaker sidcus sub-parallel with this fiirther ccphalad; 
lad of the first or pri^pal sulcus and extending to caudad margin 
ro is on each side of middle a longitudinal sulcus. Just cclad of the 
^iiudinal sulcus on each side and nearly upon the caudal margin is 
- Tiuble laTstle, 

Til the gonopods of the male the two rami on. each side arc fused 
, ipting (Sstally, the ventral one not separate and opposed to the 
, .lT like a thumb as is the case in P. dissecta Wood. The.principal 
\cntral ramus long and cylindrical, terminating in three spines 
i ich are inserted at the same level. Siiines simply cun*ed, not twisted; 
ih.- ivntral one flat, narrow, apicaUy rounded; the outer one dostally 
K ilt ecto-caudad, pointed; the dorsal one most dcnrler. (See H. X, 
1 and 2). 

T/iiigth ad 2S mm. ; width 5 mm. 

Locality: Region of Monterey Bay, Cal. (Pacific Grove, etc.) 
A very common species in this locality (Author coll., 1902, 
llWfl, 1911). 

Related to X. dissecta (Wood) but the gonopods verj- distinct. 
Xystochdr obtusa Cook and Fontana furcifer Karsch are 
doubtless synonyms of Wood’s species. I have specimens of 
dissecta from near the t 3 -pc locality and find them to agree 
with Wood’s description as well as with those of the two authors 
mentioned, when W^oods’ description is correctly apprehended. 
The nineteenth segment is somewhat variable in length, its 
distal processes occasionally extending considerably be 3 'ond 
those of the eighteenth, while in other cases the segment may 
be wholly covered by the eighteenth in which case the latter 
might be readil}' mistaken for the former. 
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exi’I-axatidx or im.ates. 


Rjir' 


Xvslockeir te^na sp. nov. 
Fig. I. Gtmqpods of maJe, caud(>-«ntral aspect. 
Fig. 3. The same, lateral aqiect. 

Polyitsmui bonikiu nov. 
Fig. 3. I-el t Ki’nt'ivvi of male, cnudo-ventral aspect. 

Titsnna siina gen. cl. sp. nov. 
Fig. i. Lei: leg lirsi pair, c-iudal aspect. 

Fig. -5. .Vn'.enna, 

Fig. b.- Ue-'i'l nnienor segmeni*. lateral aspect. 

fliKcalia moHkrfa gen. et ^>. nor. 

Fig. r. -liitenn.i. 


PlATC XI. 


Faraiulks liviiu sp. nov. 
Fig. 1. GonopoJs of male, caudo-venlral a.spect. 
Fig. 2. Gonopods of male, lateral aspect. 

Fig. 3. Third pair of legs of male. 

Fig. 4. Second pair of legs of male, caudal aspect. 
Fig. o. First pair of legs of male, caudal aspect. 
F^. 0. Gnathochilarium of male. 

Fig. 7. Sensory hair from lateral region of clypeus. 

Paraiuhs Hmpius up. nov. 
Fig. 8. Gnathochilarium of male. 

Fig. 9. Gonopods of male, lateral aqxict. 


PL-tTE Xll. 

SonipkUkS gerommo sp. nov. 

Fig. 1. Head, dorsal aspect. 

Fig. 2. Head .and prehensorial feet, ventral aspect. 

Pig. 3. Caudal region of body, ventral aspect. 

PottbiHs naitkuf sp. nov. 

Fig. 4. Right anal leg, dorsal aspect. 

Ptirainlus gariHS sp. nov. 

Fig. 5. Anal scale. 

Fig. 6. Caudal end of body, lateral aspect, shoving anal valves, scutum, etc. 
Fig. 7. Same, dorsal view. 

^g. S. Appendages of second segment of female os seen from lateral and 
slightly cephalic view. First segment partly separated from liit 
second. 

Plate XIII. 

Poabiut verdticens Chsmburlin. 

Fig. 1. Right anal leg, dorsal aspect. 

PoobiMj igiiitu sp. nov. 

Fig. 2. Right anal leg, dorsal aspect. 

Krtbopt ulahenfii Chamb., gen. nov. 

Fig. 3. Last two segments, dorsal aspect. 

F^. 4. Last segment, ventral aspect. 

Fig. 5. Fourteenth ventral plate. 

Fig. 6. Right anal leg, mesal aspect. 
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TRIBUnoir TO THE KNOWLEDGE OF MEALY 
fGS, GENUS PSEUDOCOCCnS, IN THE VICINITY 
OF CAPE TOWN, SOUTH AFRICA. 

By Chas. K. Bhaix, F. E. S. 

■•'he material studied was mainly collected by the writer 
du. fir®* P“t of 1011, Two of the species, how- 
cvi'.'. were collected by Mr. Chas, P. Lounsbury, as mentioned 
iti ihc descriptions. Sixteen different host plants are involved, 
but Pseudococcus capetssis was found on eleven of these, while 
jjariicular attention was not paid to hosts for P. longispiniis, 
which was found exclusively in greenhouses. It should be 
mentioned that the specimens were collected as noticed while 
engaged on other entomological work connected with the 
Department of Agriculture, and it is by no means implied that 
the seven species mentioned in this paper include all that are 
present in the Cape Peninsula. 

To insure more accurate measurement of the segments of 
the antennae, and the setae of the anal lobes and anal ring, all 
specimens were stained by the Carbol Puchsin method described 
in a separate section of this article. The photographs and draw- 
ings were prepared by the writer hopng that they would facilitate 
the deteimination of the species. At this first opportunity I 
wish to express my gratitude to Mr. Chas. P. Lounsbury, 
Chief of the Division of Entomology for the Union of South 
Africa, for much assistance in Entomological work, and also 
to Prof. Herbert Osborn, of Ohio Stale University, for his 
timely criticism and advice. 

Pseodococcus longispinus Targ. 1S(>7. 

Dactylopius longiiqiinus Tareioni. Studi sullc Cocciniqlii? 1NG7. 

Dactylopius adonidum Sienorct. Essai sur Ics Cot-'ienillcs. .\im. Ent. Soc. 
Fr. 1S75. 

Dactylopius loogifilis Cumstock. .ton. Rep. Comm. .tgru-. IRM. Washington 
1881. 

This well known insect (Fig. 1) can be readily recognized by its 
caudal appendages, but the following particulars are added to make the 
Series uniform and to assist in the determination of slide material. 

Adult 9 . Laigesl specimen found measured while alive 4.1 mm., 
and had caudal appendages S.,) mm. lung. 

Antenna: Measurements in p. 
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Joints 


Kangf cjf mcnstirt'nicnls ... 
Mf>st commrinmriis'rcni'is 
Awr.'i({i' Ilf 'JO nn'iis'n'in’ts' 


I 

II ' 

,„j 

IV 

V ■ 

vr ' 

VII 

.)4 Kd 

is-sa 

81-81 30-c0 

40-63 

.30-18 

40n3(i 

CO.liJ 

IB.O? 

70.74 1 38.3S 

40.18 

38.42 

-14 

(M 

70 

71 i 

3<> 1 

oO 

40 

45 



Fi$. 1. PseiidttcofCHS loHiispinus $ 


■ m 

Mil) 

!ll2 

!'ll 


Seta of Amrl Lobes: 110^ to 130 m, ^’ith 124 n the most common 
length. 

Seta of AuaJ Kiug: 122^10 llSM^fith 134 the most common Icngih. 

Remarks: This species is commonly found on ferns, clc., in 

greenhouses. 

Pseudococcus dtri Ris.so 1813. 

Durthesia citri Risso. Essai Hist. Nat. dcs Oranges, etc. Paris 1813. 

Coccus citri Boisiiuval. Essai sur I'Entom. Hurt. 1887 

Oactylopius citri Si^orrt Essai sar Ics Cochcnillcs 1873. 

Uactylopius brevispinus (ex. ]>.; Targicni. .\nniili di Agricullura 1^1. _ 

Dactvlopins destructor Comstock .^nn. Rep. Comm. Agr. 1880. WasViiTigtce. 

1‘881. 

This species — the common mealy-bug of literature — is 
easily distinguished from P. longispinus by the absence of the 
long caudal filaments, and from the other species of the locality 
by the fact that the waxy secretion is most scant down the 
median dorsal line. Its general appearance is well shown in 
Plate XIV, Fig. 3, which is greatly enlarged. The seventeen 
lateral wax appendages are often more or less wanting in old 
rubbed specimens, especially those living in exposed positions. 

Ovisac: Small, more or less spherical, at first covered by the 
of the female. As the mass increa<5cs it is generally seen as a rounded 
mass protruding beneath, and in front of, the insect. 
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Amber yellow, 320-1150 u long, and 146-1(5.) /i broad. 

. ? ; Largest spedmen found, with ot'isac comijlclcd, measured 

VO 4^45 mm. long by 2.64 mm. hrond. 

i«a: Plate XV, Fig. 5. Antennal segments, moasuremi'iits in ;i. 

I II j III IV V ■ VI VII VIII 

■nLisureiiicnte... 52 74 .W-7ii 52-70 31-10 30 l.S 30 4S 411 51 IN} 120 
•Him mi’as'r'tn'ts 00. Oil 02. (i.i (10. 03 12 12 1 1 40 lOS 

;KI mi'Hs’r'm'ta. C 2.C 04 ..i .?**■?_ 43..1 42.'« 17.5 

■ of Anal Lotus: ISO u In 270 u with 22."» n the eomtnonesl length* 
V., r of Anal Riug: 10S-13S n mth 1 1.> ft the commonest length. 

I distribution of spines and pores round the anal lobes is shown 
.\VI, Fig. 1. 

Remarks: P. citri is one of the greatest worries ’,of niirscrj*- 
.11011 nn Coleus, and was also quite common in^thc Cape 
]>cninsiila on Oleander. 




Pseudococcus lounsbuiyi n. sp. 

(hhar: When complete entia-ly endosing the adult 9, large, 
cldiiRate. oval, composeil of threads which, when seen under the micro- 
fciitx- ha\-c almost a glassy apptwance; 

4..’) mm. long, by 2.23 mm. broad. Largo 
tmmbcrs of ovisacs were often found mat- 
ted together bctvi'een leaf-bases, some- 
times forming a mass two inches long 
bv almost as wide. 

(ka: Closdy surrounded by fibres 
of the ovisac; orange yellow, 3411 ft long 
by 176 ft in diameter. 

Lana: Newly emerged, are nearly 
transparent, showing but the slightest 
tinge of the usual purplish coloring 6t>(I m 
long and 260 u broad; antennae trans- 
jiarent, of 6 joints. 

\rale: Puparium small, brownish 
white. Adult of the usual Psrodococcus 

form (see figure) with body purplish 
red in color, .9 to 1.020 mm. in length 
and .255 mm. across the (borax, the 
widest part of the body; legs and anten- 
na? pale j’dlow, and semi-tAnsparent. 

Antennae ol 10 joints, .564 mm. long, cj'es 
black; caudal appendages, wheit liting, 
two stout, .255 mm. lo^, and two more 
slender, nearly half as long. Males emerge November and early 
Deoember. 







2 . 

s- ef Pseuiococcas loanshuryi, 
gri'atly enlargeil. 
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AduU Female: At the time of spinning the ovisac, large, .'i 
(4.1 mm. with caudal appendages) by 1.65 mm. broad, b< 
somewhat narrower towards the anterior and posterior end? ciil^ 
purplish, showing distinctly through the ashy white secretion; . 
tation very distinct ; legs and antenns \'ery pale; lateral wax app idajjjj 
absent, caudal ones stout at base, somewhat conical, snow wh- ■, ajyj 
appearing granular. Inner pair longer and stouto than th ouiej 
ones. Until the females attain approximately the sire 2.4 mm. .nj, 

1 . 1 mm. broad they remain free-moving. (Plate XIV, Fig. 4). A «■ th^ 
the ovisac is commenced — a alkj- mass which ultimately coi. .jltidy 
envelopes the insect. This is spu^n from the p(»terior end i 
as shown in Figs. 5 and 6, until, in the end, it forms a c .njilcte 
covering for the female, and later 'the ova. 

AntettHte: Plate XV, Fig. 6. 

Segments — ^measurements in m- 


Range uf measureint'nta. ... 
Most common mcas'r'm’ta 
Average of 10 meas’T'm'ts. 


56-66 6t-72 43-32 26-;i« 33-M, 20-80, 30-42 8s-li» 


Setee of Aual Lobes. 144m to 100m long (from .5 measurements). 

SettB of Anal King. 104m to 12S m long. 

Unfortunately, allhou^ 35 specimens were mounted, nearly all 
the setsj of the* anal lobes were lacking. It commonly hai)])cns in 
clearing specimens in K O H etc., that a number of the hairs, sirints, 
etc., are lost but I have never found it occur to such an extent as ic 
this species. Plate XVI, Fig. 2 shows the distribution of spines anil 
pores round the anal lobes. 

Type Slide; On this slide are three six^dmcns, arranged, trith the 
slide in front of one as labeled, in the fonn of a triangle. The insect at 
the apex is here described as “a," the one at the left as “b," and the 
one on the right as “c." 

Specimen ‘'a”: Size, mounted, 2.S mm. long by 1.4 mm. broad. 

Pores of derm small and scattered, sparingly supplied mth smafl 
hairs, especially across the middle zones of segments. Hairs on doisal 
surface more numerous and longer, sometimes attaining length of DO |i. 

Autenual jcgiHeiifs; One antenna folded. Segn^ts of other, m 
order 1 to S, measured in m sre 5S, (>S. 4S, 36, 42, 27_, .16 and Sfl. It 
•should be mentioned that Segment IX’, measuring, in this sjjcciinm 
36 M is the longest found in the whole scries. The usual length for join; 
IV is about 2S m- 

Seta of Anal Lobes. 1.54 m. IbO /“■ 

Seta of Anal Ring: About 12.S ft. _ . , » u ■ 

Legs; The raeasurement.s ol the legs on the right side of 
left side as mounted with ventral side up are given in m- It “ 
noticed that se\'cn measurements arc given, and the illustration sn - 
the scheme adopted. The Coxa and trochanter are unsatislacton' at 
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incflsuring in many instances and the method adopted in the 
'.sed here is to obtain wasurements in direct lines from points 
main definite with different Wat’s of folding of the legs in 
i;. Hence the trochanter is measu^ with the femur. 



Tlii‘ mensurementa in are given in the following order: 

1. Lwgth of coxa. 

2. Breadth of com. aeroaa base. 

3. Length of trochanter plus femur. 

4. Breadth of femur, 
ii. Length of tibia. 

0. Breadth of tibia. 

7. Length of tarsus plus claw. 


Pn-ihoraeic leg — 

S3 

120 

2S1 

' 76 

100 

38 

lOG 

Mcsothoracic leg... 

.S3 

I2i 

304 

70 

205 

40 

106 

Mctathoracic leg. . . 

90 

120 

334 

! 79 

243 

1 

IS 

121 


" b"; Size mounted 3.2 mm. by l.ii mm. 

The measurements of the segments of the 'anteniui (one lacking) in 
this insect illustrate a very good a\'crage for the material collected. 
They are: 38, (>4, 44, 20, 42, 2S, 30 and 91 ji- Sets of the anal 
lobes unfortunaldy arc mussing, while those of the anal ring a\-eragc 
from 120a to 128 /i- 

Specimen "c"; Size moimted 3 mm. by 1.3 mm. 

Antennal Segments: Right — 56, 04, 43. 2S, 33. 27, 3S, SS. Left — 
D2. 01, 43, 27, 38. 28, 36. S8. 

The fifth sc^nent of the right antenna in this insect measures only 
;13 II. It is a coincidence that this is the least measuremcnl found for 
this segment, and it is on the same ^dc as the specimen showing the 
iKUtimum length for segment IV. One of the sets of the anal lobes is 
missing. The one rennaining measures 150 p, while those of the anal 
ring a\-eragc about lUS it- 
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Host Plant : Agapanthus umbellatus L'H^t. 
Remarks : This species was first found by Mr. C. P. 
bury on the leaf-bases of this plant in the grounds of 
House, Kenilworth, on September 10, 1910. 


Pseudococcos capensis n. sp. 

Orisiir: I^dirgc, 4.2 mm. long by 3 mm. broad, white, fibn 
Ora: Bright orange yellow, 344 ju-300 ii long by 170 ^-190 , 

Adult 9 : Largest specimens found were 4.2 nun. long and : . 
broad. IV.'ixy sfcretioii usually scant, laleral filaments short a. vi^l 
slaider; caudal ones (2), when insect is in sheltered spot, s(rt 
■ attaining half the length of body. 

Anteniitp: PlateXV.Fig..^.- 
Segments, measurements in /t. 

Jirinis I II HI I IV V I VI Vn viir 

K:int!c of mcasumiKiilii (J0-7(i 76-90 76-02 36-50 52-01 36-45 40- .‘ij '.bhi; 

Most eoiTiiiMHi iiioiis'r'm'ts 0.S (50 SO j -10-12 56-02 -10 41 iijj 

.\vera(ic uf 20 meai'r'm’ts. 68 . S1.3 SI I 42 5B_I 30 44 iii'i..", 


vS'r/ff of Anal Lobes: 1 17 #1-152 ft, most common length aboit; 12v j,. 

Seltr (if Anal Ring: 154 /t-^lSt) ft, inost common length abfnii liji) 

Plate !XVI. Pig. 3, shows distrilruliini of glands, etc., roimd analrinj;. 

Type: Size raountetl 3 mm. by l.SG. Dermis with small se;iit"r^ 
pores'on ventral surface, with scant short hairs. Dorsal surf.'uv nirh 
.scatlered, large pores, some at anterior end with hairs reaching !iii n ii 
length. 

Aiitenii<r: Segments, Right — ^70?, Ml, 72, ,50, 53, 40, 13, and 110 ji. 
Left — 7.5?. Ml, 7,5, 45, .50. 42, 43, and. 11)7 ft. 

* Seter of Anal Lobes abcAtt 117 #i long, those of Anal Ring aboui Ulii^ 
long. 

Legs: measurements in ft. 


I-’riidi'inicu' U'g 

.... -n3 

12!) 

.304 

91 

22S 

3s 

111 

K'); 

Ms 


:«7 

01 

2,5S 

;js 

l-’l 

Mi-tiiti'.' Tin'll- k j;. . . 

MS 

12!) 

.^^7 

!)j 

:ili 

.M 

1'»l 


Remjirks: This siiccies was found on a number of dift'erent 
host plants, viz.: Phytolarcu dioica Piper, Albhzia hplutnlha. 
Solanum sodomeeum Linn.. Clematis vitalba, PcUirgonimn >i).. 
Sonchus ulcrticeHS Linn., Setiecio vulgaris Linn., Malva pareithra 
Linn., and Oxalis ceruua Thunb. Tt was also found on viius at 
Constantin and on stored inxm])kins at Stellenbosch. 'Hu* fol- 
lowing notes made at the lime of collecting the material illus- 
trate some jihases of the life-history r)f this species: 
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llti Phytolacca dioica Piper, at Rosebank Station. July 
j 7 1. Fruit clusters nearly all fallen. These \vere heavily 
j,, i with Mealy Bug, and on falling to the ground many of 
.ult females made their way back to the trunks of the 
At this date many females are to be seen walking about 
, 1 ;. .rk, while the trunlra are quite noticeable from the number 
,,r :acs spun in the cracks of the hark. In the four trees 
must be some thousands of o\'isacs within five feet of the 
■Tf. . il. while in one case they are numerous to a height of 
O', rjO feet. 

■ ii! On Albitzia lophattlha. In winter this species is com- 
inoniy clustered on the crowns of young seedling plants of this 
spcciis immediately below the surface of the ground. Others 
an’ found in cracks in the bark of larger trees and later in the 
si’ii>nn when the leaves and flowers appear the insects are 
sfiiilcrcfi over the whole tree. Large numbers of ovisacs have 
liccn found matted together in the seed pods. 

(rl On Stored PtimpkUis at Stellenbosch, Dec. 15, 1910. 
On this date I collected full-grown females (3-4 mm.) from 
jaiinpkins of the Turk's Head variety which had been stored on 
a roof (galvanized iron) for some months. Numerous completed 
ovisacs tvere present. All sivcimens were below the pumpkins 
and had the appearance of having remained there for a long 
time. The pumpkins were exceedingly hard and dry and were 
on a hot. dry, exposed roof, but the insects were quite healthy 
looking and lively. 

fd) On 7 ijim at Constaniia. Jan. 3, 1911. This material 
was collected by Mr. C. P. Lounsbury who stales that .it this 
date females of all stages were present in the vinc.s but very 
few had entered the bunches themselves, which were small at 
that time. 


PseadococcuB wachendorfis n. .-.p. 

(hisac: No definite ovisac \\;us ffmnd. although where the adult 9 
was situated a definite whitr granular jiuteli of waxy secretion was 
iiniiced on the plant. 

Adult 9 ; Largest siXKimeu found measiirctl while iilive -1.1 mm. long 
and 1.9 mm. broad. The b<xly was finely covmxl with gr.inular sccro- 
lion, white, but segmentation was still eonsjiiciaais. Latiral apjwndagcs 
111 irax UTPc absent, but a short caudal tuft was gmu-ndlv noiieeable. 

Aiilenna: Plato XV. Fig. 1. 

tkgmctits: iloasurcmcnls in (i- 
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Joints. 


II 


TTI i IV 


VI i VII 


Range of mpasurnnents....; GO-08 44-64 32-56. 18-26 28^. 20-28; 

Most common mcas'r’m'ls 60 5® I 'H ' m i m i 

Average of 10 mcas’r'm'ts. &t _56 I 43 .23_' ^6 ' i 31 

Seta of . I not lobes: 154 ti with commonest length about 
Sfla of . 1 ual ring: 115 ai- 144 with aimmoncst length aboui 
Plate ’XVI, Fig. 4, shows distribution of pores etc., round ana 
T\pe: Specimen mountwl measures 'A.~ mm. long by l.S mm. 
Dermis, with numerous scattered pores and numerous short 1 
spines, csiwiallv along the median zones of the segments. On thi 
surface, towards the anterior end, the hairs arc numerous and 
some reaching 7:J /4 in length. i o- i 

Autenua: The segments measured in arc: o3, 43, 2o, 2S. 
and Ml on one side, and (W, 5(i, +1, 22, 32. 2G, 31 and 80 m on thi- 
The Seta? on the anal lobes are 155 m and 158 g while those of th 
ring avcTagc about l.'Jli >i. 

Legs: Measurements in m- 


viii 

lifHB 

>« 

7.1 

■idfi. 
'5(i (i_ 
’■hcs. 
rijad. 

irsor 

’iirsa] 

’"KW, 

■^ 7. 32 
■ itlwr. 
e anal 


Protliorncic leg | 

i 91 

121 

334 

H3 

212 

42 

91 

Mesothoracic leg 

106 

136 

342 

91 

235 

45 

OS 

Mcwthoracic leg 

129 

132 

364 

91 

281 

54 

111 


Remarks: This species was only found on Wachendorfa 
paniculata Linn. The material was collected by the writer on 
Newlands Flats, about eight miles from Cape Town, on Octohn- 
3, 1910. The mealy-bug was found on thirty per cent of the 
plants of this kind pulled up in an area of about two hundred 
yards square, but was not once found above the surface of the 
ground. It was between the leaf -bases, and extended from 
half to one and a half inches down. The ground was composed 
of white sand. Ants were in constant attendance and had in 
some cases raised the sand slightly around the stem of the 
plant. It was this fact that attracted my attention. It was 
noticeable that some half-mile away, where the plant wa.i fairly 
plentiful again, no mealy-bug could be found. It mighi he 
suggested that the colonics of ants have something to do w^h 
the distribution as the plants are generally somewhat scattered. 


PseudococcuB muraltke n. sp. 

OrMar: Spherical, 2.3 mm. in diameter, white, fibrous. Large dus- 
ters of ovisacs occur siiaringlv, and arc generally overrun by ans. 
Plate XIV, Fig. 1 shows such a duster threc-fourtlis natural size. 

Oi'u: Orange yellow in color, oi al, averaging 240 ^ long by f- 
wide. 
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r. tf: (a) newly hatched, orange yellow, legs and antmere pale, 
:;rent. The l^rc in this stage arc very active, oval in fimn, 
. ring 358 p long by 170 jii IjToad. (b) latCT, 544 Irmg hy 2.V) ^ 
). Antennffi of G joints, about 170 it long. Kyes consijiauais, black. 
y .jrements of the lan^al antenna! in it gave the following lengths for 
rinents: 20, 22, 16, 18, 20 and 68 u- Larvai began to emerge from 
i kept at room temperature on October 25th. 

I, lie: not found. 

, ,UtH 9 : (Plate XIV, Fig. 2) small; largest spedmen, willi completwl 
„■ was 1.9 mm. long by 1 .13 mm. broad, sl.ilcy-gray in color; waxv 
.ion scant but segmentation corntpicuous. " Lateral iipix'ndiLgw 
.,v( : ■ .iljscnt but ustiaUy four caudal ones present, the longest of wliieli 
-iiT^ 330 g. Color in ^ling K 0 H black, then purple. 

.liileiiiue: Plate XV, l^g. 1. 

Segments: measured in it- 

.... y , ^ 

! t ■ II III IV V | VI VII VIU 


KMitii* lit rncosureinciits. ... 32-42 34-40 2B-.'H 10-2:1 21-2.V 20-21 2.'i :t2 72-fH 
M.iri rtfflinnw mcas'r'm'ts 40 30 20 24 22 ji S2 

Awrigeof lOmcasVm’ts. _30 _ :l!l 31 20 2:t..") 22 31 S2 

.Vf/<e of Anal Lobes: 12()fi -150)1, most common length alxmt l:jl) it. 

Setie of Anal Ring: WJ 4i“120 it, most common length alx)ut ]<IS 

Plate 3^1, Pig. 5, shows the dislributioji of sijines, etc., round anal 
loljes. 

Type Slide: This slide has two spedmens mounted cm it, but the 
one to the left as slide is labeled is consitlLTcd the type six-dmen. 
(Spedmen A). 

specimen A; Size mounted l.G mm. by 1.1 1 mm. 

Dermis: Pores very scattered. 'Hiose on the doistil surface geniT- 
iilly larger than those of ventral surface. On both surfaa’s are a few 
seattei^ hairs. Some of these on the dorsil surface, tow.^r^ls the 
anterior end are long and very slmder, readring in a few eases 90 it hmg. 

Antenna: Bight — 31?, 31, 20, 20, 24, 20. 25 and 7.8 n. Ix'ft — 10, 
3.5, 26, 16,24,20,25,andS0)x. 

'fhe setffi of the anal lobes am 12S jj long, while those of the anal 
ring average about 112 m- 

Legs, measuroi acconling to .scheme given with description of P. 


huHsburyi are: 







Pmilioracic leg. . 

43 

75 

l.W ’ 

liO 

as ■ 

:{() S4 

A honicic leg. . . 


70 

170 

iX) 

On 

30 !1S 

Mi't.'ithoracic leg. . , 

.VI 


l‘K) 

(10 

12S 

2S 100 

‘Ipeeitnen B. 

Size mounted i.s 1 

.67 mm 

. long anil 

I.IS mm. broad. 


Antenna: Ri^t— ?, 3G, 32, 17, 24, 22, (W and 72 n- Left—?, :1S, 
31. 16, 24, 20, 27. and 78 it- 
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The Setic o£ the anal lobes are 128 ft and 134 ji long while t -.se 
the anal ring seem to vary between 08 m and 104 Ji- 
Host Plant: MuralUa heisteria, D. C. 

Remarks : As far as is known this small species has oi .• ti,j 
one host plant. It was found by the writer on the Capi Piatj 
east of Newlands and Rondeboscih. 


PseucdooccuB fragOis n. sp. 


I’liis material was collected on oranges at Constai. ia ijy 
Mr. C. P. Txjunsbury on October 19, 1910. Unfortu- atdy 
1 have no notes with me concerning the Imng inwi-, and 
liave no particulars of the ovisac, etc. The insKt is ..o dh. 
tinct from the other species collected in the district, however, 
that I will give the measurements from the slide material, 
and hope to complete the description on my return to the Caiw. 

Adult 9 : Size of largest mounted specimen 4 mm. long rmd 2.4 
mm! broad. The integument appears exceptionally driicfiic, the 
antenmc unusuallv long, (Plate XV, Fig. 4) and the spines and sciit 
unusually thin and fragile, and, in mounted specimens, very much bent. 


.4n/fw«a/ Segmentsj 

Joints — 

Ranee of measurements... 

......ic'v'ni't 


.| I i n i in 

IV 

V 

VI 

VII . Vlll 

.: 64-70 7Z-4K), 80-100 
s' 01 ; 7« ! 88 

06 ; 80 ! 00 

66-62 60-84 
58 1 64 

1 57 1 70 

50-64 

.U 

63 

48-ai lOHa 
.in 112 
5.i 111 


Sda of Anal Lobes are about 230 n long. 

Seta of Anal Ring are about 192 n long. 

Hate XVI, Fig. 6, shows the distribution of spines, etc., round 
the anal lobes. 

Type: Size mounted 4.0 mm. by 2.4 mm. 

The pores and hairs on the dermis are scant and the latter arc vhj 
thin. Near the anterior end, on the dorsal surface arc a numlwr of long 
delicate hairs, some of which reach a length of 160 ii or possibly morc. 

The Antennal Segments measure: Right- - 04, 84, 90, 58, 74, .>4, ol, 
118 n. Left— 04, SO, 96, 60, SO, 50, 50, 116 m- 

The Seta? of the anal lobes measure approxnnately 224 ji tog. 
while those of the anal ring probably average about 196 n m length. 

Legs measured according to scheme given for F. lounsbur yi. 


Prothomcic U'r 

McsirthiiracK- li-R 

Mctullinracii- Ic-r 


121 

167 I 

m : 

100 

230 

120 

167 : 

417, 

KEi 

304 

12!l ‘ 

1.7171 


106 

342 


' ISO 
I m 
■ 141 


Host Plant: Orange. 
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\'ING COCCIDAE FOR DETERMINATION, WITH SPEriAT- 
reference to the genus PSEUDOCOCCUS. 

■.ring 1910» the first part of 1911 the writer collected 
ial in the vicinity of Capetown, South Africa, for the 
of determining what species of the Genus Pseudococcus 
\\\ . vvood, were to be found in that locality. Specimens were 
, 1 ,- iTicd ftoni twenty-one different kinds of plants, and a 
■cri. < of experiments made to determine which was the most 
iiaiislaclory way of mounting them for study. Everyone who 
ha-; worked with this genus will appreciate the difficulties 
encountered in the determination of species, and also the 
unsatisfactory nature of the majority of the descriptions given 
for described species. Most of these descriptions simply give 
the size, color, amount of waxy covering, antennal formula and 
host plant. If different descriptions of the same species are 
available it will at once be seen how variable arc the facts 
given. Smith* (1911) discusses this fact and shows the futility 
of many of the specific characters generally used. 

Notwithstanding the fact that the mere antennal formula is 
of little value, the relative size of the antennae as a whole, and 
of the segments separately, is a very useful character when the 
actual measurements are given. This, together with the average 
size of the adult 9 at the time of oviposition, the comparative 
lengths of the set® of the anal lobes with those of the anal 
ring, the nature of the integument and the distribution of 
pores and spines, furnish, I believe, the best characters 
obtainable. 

For all these characters, except the length of the individuals, 
specimens cleared and mounted in the usual manner are not 
the most satisfactory. With regard to the joints of the 
antenn® especially does this apply, for such specimens are too 
clear, and the distinction between ihc joint itself and the 
conjunctiva is indistinct. Referring to this fact, Smith (loc. cit. 
p. :Jl!l) states: "The chitin is not continuous from one segment 
to the next and consequently the portion between the chitinous 
parts of the segments, the conjimctiva, is not visible or only 
slightly so in well cleared specimens. Consequently, in making 

P. E. Smith. “ &iecific Chuiuulers of the Genus Pseuilococcus.” .tnn. Ent. 
Sue. .\m. IV, No. 3. Sept., 1911. 
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measurements, ihc determination of the end of a segmen- vii] 
he only approximately at the center of the conjunctiva. iijj 
difficulty will he increased if there are some bends ii 
antenna'.” 

To overcome this difficulty a number of methods of sta ing 
were tried, hut the one given below proved the most 
factory and gave excellent mounts. 

Puncture the specimens with a coarse needle or the pn. ,jf 
a fine scalpel and treat with K O H in the usual ma n^^. 
After washing in water transfer to strong Carbol fuehsiv and 
leave until deeply stained. Specimens may be left in this ! r an 
hour or more, or over night if the stain is diluted. Wa-ii in 
weak alcohol and bring up to or absolute alcohol. By ihe 
time thi.s stage is reached the specimens should be unifurmly 
deeply colored but translucent. Place in clove oil to clear anil 
bleach. The action of this is slow, and the condition «n tht 
specimens can he regulated so that any degree of staining can 
be retained. If left suffiinently long the integument will Ijc 
quite clear except for the more highly chitinised parts, i. o., 
anlcnnte, legs, mouthparts. spines and pores. At this stage tht- 
specimens make exceedingly beautiful slides and quite sati<- 
faclorv mounts to work with. Specimens should be passed from 
clove oil through xylol into balsam. The illustration shows a 
jjhotograph from such a mount. 



Fig. 4. Microjiholograph iif right anteniia of Pseuiocaccta sp. 
showing pscudo-articulaiion of scgmi.'nt viii. 


Armoured scales, lalso ^lallophaga. Pcdiculidtc anil other 
soft-bodied insects) may alsrj bo imiiroved for purport-s ^ 
studv bv a very simple method. After treating with ^ 
and bringing through the alcohols the specimens should be 
cleared in Beechwood Creosote to which a little Picric .Vcid has 
been added. This turns the creosote a bright brown but does 
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nterfere with its clearing ijniijerlies. By this means diilin 
.ined a bright sulphur yellow. From this the specimens 
! i)C mounted direct, hut are probably better when jjassed 
,ly through xylol or clear creosote into balsam. 

KXPLAX.VriOX <»F PLATES. 

I' XIV. Fig. 1. CUistrr of (ivi.sac-s «if PswiiliK-ui-ws mnniltia- J tuit. siisi-. 

Pig. 2. P. muralli*. 9. Pig. 3. P. litri. Pig. 4. P. Imms- 
Iraryi, 9 9 . Iw.'fon- tivisao lu-giin. Fig. .1. I*. limnsliuTyi. 9 . 

with ovisat- ]i«.-gun. Pig. li. A slightly latrr slagr. 

]■; .-I XV. Autcnniic. C'amcTji hu-iihi tlrairing.<, uH li tijjiat magnilu riiiim. fur 
comparison of sisi-.. 

IYmi-; XVI. Fig- L Pscudococcus citri. Fig. 2. P. inunsliiiryi. 

Fig. 3. F.capcnsis. Fig. 1. P. wachi-nilurfijc. Fig.S. P. muralti*. 
Fig. fi. P. fragilis. 


HEW POSTAL REGULATIONS. 

Tnc following statement of the nn-iswl regulations of the I’osi- 
oflio' dqjarttnjMit conaTiiing the transmission of insects through the 
mails has been kindly supplied by Dr. L. O. Howard, Chief of the 
Bureau of BntomologA'; 

“yucen bees and their attendant Ijccs, when accompanied by a 
certificate from a Stale or Govmimcni insj)rctor that they ham been 
insix'ctcd and found free of disease; Ixmcficial insects, when shipjx'd 
hy departments of entomology in agricultural colleges and persons 
holding official entomological positions; other live insects, when 
addrcf^ to the Bureau of Entomology of the Unilcil State's Dci>art- 
miiit of Agriculture, to dcparlme'nts of entomology in State agricul- 
tural colleges, and to jxrsons holding nfficial eiuomological pusitiuiis, 
and dried insects and dried reptiles may be sent in the mails when so 
])ul up as to render it praclicsdly impossible that the package shall lx: 
Itmken in transit, or the persons handling the same be. injured, or the 
mail bags or their contents soiled. 

“Nursery stock, including field-grown florists’ .slock, trees, shrubs, 
plants, rines, cuttings, grafts, scions and buds iwhieh may carry injuri- 
ous insects) may be admitted to the mails only when accompanied by a 
cerlilieate from a State or Govomraetil insiKxtm to the edeei that said 
nursery stock has been iiispecled and fumul free from injurious in-sccts.” 




1. (Ivisacs irf P. muriiltiai’. 


4. P. lounsburyi. 
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BRAZILIAN ICHNEUMpNID^ AND BRACONIDA 

OBTAINED BY THE STANFORD EXPEDITION * 

• 

Stanford Expedition to Brazil, 1911. 

J. C. Braxxkr, EHrector, 

By Charlks T. Bri-es. 

All of the species considered in the present paper were 
obtained by an expedition undertaken by a number of natur- 
alists from Stanford University. The party was led by Prof. 
J. C. Branner, and during a sojourn of several months, they 
dsited a number of regions where little or no entomological 
colleeting had previously been done. Mr. "William M. Mann 
accompanied the expedition as entomologist, and as might be 
expected, many of the Parasitic Hymenoptera obtained prove 
to be undesciibed. 

I have not been able to deal with every species, for example, 
.members of the genus Ophlon, as it is quite impossible tQ recog- 
nize with certainty some of the forms described by Fabricius 
and other of the earlier writers. 

A number of genera are here recorded from South America 
for the first time, and it has been found necessary to propose 
new genera in several instances for the Brazilian forms. 

*Cciatributioaa from the Entomological Laboratory erf the Bussey Institution, 
HariMni Univenity, No. 55. 
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Family ICHNEUMONIDiE 
Subfamily ichneuxonina 
Cryptopyge obto^a Kricchbaumer. 

Berliner Entom. Zeitng., Vol. 43, p. 128. 1898. 

There is a female of this species from the Rio M. .iera 
(Madeira-Mamorfi, R. R. camp 43). 

Kriechbaumer attributes the species to South America with 
some doubt, but there can be no question regarding the id> .uity 
of the present female. The antenna:, broken in Kriechba- . ner's 
type, are enlarged from the twelfth joint. 


Tetragonochora cetepurange sp. nov. 

Male. Ix-ngth 12..i mm. Orange yellow, marked with black, the 
head, plciine and venter paler yellow. The black markings arc as 
follows: head above the posterior foramen over the \'ert^ nearly if, the 
antcniiic, the rellow extending farther upward on the sides of ihi- fr..;,; 
and the orlrits where it attains the level of the liwer orellus. ihc 
temples it descends lower, next to the eye, passing the Iwdof the Uy,t 
ocellus- anleniuc: mesonotum on its posterior two-thirds; scuiellu^n 
with a 'large spot mediallv that attains the base, Imt not the sides Jiw 
apex; alElominal petiole 'at the middle uith a V^ix-c spot; searti-l, 
third and fourth abdominal segments each unth a bread band that ckis 
not attain the sides; fifth segment, except the sides; sixt.’ and ^vemh 
and eight segments entirely; posterior knees; jMstenor trrr., and aiAal 
three foinls of middle tarsi. Fore wings deep fulvoiu oii t.-.e 
then nearly hyaline to the black apex which begins just beftjrL- iK- 
middle of the second section of the radius . Hind wings pale ydluiv^h 
with blackened tips. Wing luins fulvous before the stigma i/ityius 
Ixvond- stigma fuscous. Antenna: beyond the middle with the jun.5 
dentate’ below. Head doc:plv excavated above the antmnpr. jusi bcl w 
the median ocellus with a tianswersc tubercular deration ; face on each 
side with a sliallow deijresrion, scparateil by a median raised ixirtwr.; 
clvpcus not sciiaralcd. but with a small, verv deep arcular impn^si’n 
oii each side above, its lower margin straight medially piixlnml 
into an angular tooth at each lateral angle. Mandibles vnih Wo 
subeaual black teeth. Head entirely smooth and sliming, m.-irpri 
behind. Mesonotum minutely- punctulate, the middle lobe promincjn. 
in front. Scutdlum sparsdy imnctatc antenorly, 
striated on its posterior half; margined latera.lv and separated i* 
mesonotum by a deep, longitudinally stnalcd depress^. 
punctate; the supcromedian area defined antenorly, ^ ojicn ixhn ■ 

JLral»rin»a»!.pletetotiob«»otUKhind <^ 

aciculate, its Spiracles almost linear, near the tip, second 
adculate medially and deeply punctate nrar the ‘^^eral ma^mis. t 
segment with same sculpture, but much finer; ^aindCT of abl^ 
finely and sparsely punctulate. Wings w-ith four «dcd. obli^dj 
tra^zoidal ateolet. Submedian cell longer than the median b\ nea . 



Brasilian Ichneunumidee and Braconida 


195 




ird the length of the basal ncrvure; discoidal vein arising at the 
i" ; ’urd of the second discddal ceU ; transverse median ^-cin of hind 
' poken almost at its extreme apex. 

. -i.e male collected by Mann and Baker, at Kete Purangc, 

■■ Manaos, Brazil. 

This species is related to I. annulaia Brull6 from Guiana 
tr. i." which it differs in structure and slightly in color, although 
oi c'.’iiie similar color-pattern. 

Subfamily civptisje 
Megaplectes bnnneii sp. nov. 

Male. Length 16 mm. Fermgino^, the head and anterior part 
(.!' thorax black with yellowisdi white markings. The entire face 
aiid nionthparts are pale, as well as the inner orbits above the anlciin.'r, 
•kiKi' behind the upper part of the ew, and the chocks. The prothorax 
aU) lia^ above and below, the mcsopleura at its anterior upper angle, 
iho scmclhun on its sides and behind, and the whole postscutcllum and 
the icgulic pale. Antennae black, tvith broad whitish annulus mair the 
a-K'x. Legs pale yellow, the four posterior ones ft'miginous to the tips 
rif the femora. Fore femora along the bwer edge, last two joints of 
fore uirsi. a streak apically bcIow' on the middle femur, the middle 
tihial spurs, last three tarsal joints; sc'cond IroehantiT of hind leg, tip of 
kmur. inner side of tibia and its spurs piceous or black. Wings pale 
femiginous, stigma and veins black. Head smooth, iinpunctatc.'facc 
with a longitudinal depression each side of the median line Icnninatcd 
Wow by the laige dypeal fovea? ; anterior edge of cK-peus truncate, 
vm" faintly pnxluced at the middle. Antenna; about as long as the 
iKxfy. slender and tapering, the first joint of the flagclluin four times as 
long as thick, following decreasing in length ; those U)minl the middle 
of the flagellum twice as long os thick; all c.xcopl a few basal joints 
slightly nodosiOy thickened near their tips as in certain genera of Jop- 
pini although not so distinctly. Afaxillaty pali>i with the second joint 
triangularly cnlaigcd, the fifth joint \'cr}’ dender, nearly as long as the 
nvo ])receding; labial palpi simple, ilesonotum finely, confliicntly 
[lunctate, without pani]»idal furrows; scutellum more coarsely and 
sparsely punctate. Metathorax armed with a pair of unusually l^gc 
and stout erect lateral spines; incompletely areolated; pleural earin® 
compleLc, very strongly and ex®!!! y curved ; basal pleural areas complete, 
spaTS(?ly punctate; basal median one smooth medially; hc-vagonal in 
position, but open behind, as its sides arc prolong^ as parallel carin® 
the entire length of the Tiv,Umotum; surf^ behind the areas trans- 
versely rugose, most roughly so behind the lateral spines. All pleur® 
shinii^r, more or less punctulatc. Metathoracic spiracl^ elongalc, 
four times as long as broad. Mcsocpistcrnal groove distinct only in 
front. Abdominal petiole smooth and shining, with a very few scatt^d 
punctures on the sides of tiic post-petiole. &cond segment with deep 
Ssslrooceli, smooth at the very ba^; densely finely punctate dsewhere; 
third segment similarly punctate except at tip; following segments 
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faintly punctulate. Second to fifth ventral s^mcnte 

Bodv of alxiomcn lanceolate, the scamd Mgmmt o^^f longt than 

the third. I.<egs rather slender. Wings wiA the submodian ccll . 

the median; disoocubital vein with a faint st^p ot a vem iv .r ihj 
middle. Aroolct of moderately large size, ^htly c^hqiK, due , ihj 
insertion of the recurrent nervure beyond its nudd lej dismid: vein 
broken Ixilow the middle; transverse median vein m hftid wmg -..lan 
at its lou-er third. 

pard, Brazil. W. M. Mann. Named for Professor J. C. 

Branner! the director of the expedition. 

This species exhibits an entirely different color scheme 
from its European congener, but agrees well in the more impor- 
tant structural details. It is the second species to be described 
and looks much like a genuine Ichneumon except for the palpi 
and spined metathorax. 

Cryptiis heathi sp. nov. 

Female, Length 10 mm. O^posiLor nearly as long as the ali^ 
men exclusive of the petiole. Head, thorax and anl^ black mtn 
^■cllmv^sh-white markings; abdomen feini^nous. with n^xv aiHcd 
buff bands on the segments. The fialc 
are as folloxvs; labrum, cl\-pcus, exccpl 

nearlv meeting below the antenna; and co\*enng entire ^d 1 1 hind 
iS the vertex; joints 9-12 of antcnnie; ant^ of pnnhoray. 
lateral edges behind; medial spot on nwsoi^tum; both scuicllnn^ 
TeSL: median stripes onmelalhorax behind canna, greatly widcnd 
Sd- broad obliqiic stripe on mesoplcura; another on po^cnor pr.n 
of metaplcura- spot behind wings; and a short stnpe ven^Uy in fTKit 
of each hind coxa. On the abdomen the white is at the^b^ and ap 
of the pi-liole and as a narrow apical band on segments _ 7. 
legs have the ooxic white, with black base and black spot in front and tte 
b^ trochanter white xvith black s^t m front, 
tarsus fulvous with black stnpe on femur aboxx; and l^t 
oiceous Middle legs pale femiginous, with black spot on ^ 
dianter above, stripe on femur above and last tarsal ]omt 
Hind less ferruginous, the apical two tarsal ]omta and Up nl iiha 
■WnolfpTuvl anrl the thTOC tarsal joints w'hite. Wings hyaline, inih 

fiSis W just Won, the 

above the basal vein. Antennae deader, 2^joiirte(LM - 

S j^nTs very diort apically. but much lengthened at the ™ 

flae^um- ^fiist flagdlar joint nearly as long as ^ eye and oxer 
as thick. H^d twice as broad as thick; dunmg, 
margined bdiind, shining, spa^y 

lattortoruncate; labrum expwed as a broad lote; mmidibles tu^ 

beloxv palpi pale, dender. Mesonotum findy, i^frmvard 

f^^distinct and the median lobe produced fonvard 
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lateral ones. ScutcUiuii nearly flat, punctulatc. iletathorax 
rounded above, finely doscly punctate anteriorly, microscopic- 
..iis\-cisdy rugose-adcukte behind, near the basal third \rith an 
■ arcuate transverse carina ; no trace of lateral projections or 
^jriracles small, circular, behind them a very fine lontpludinally 
• <i,d line to the base of the coxa. Pro-and mesoplcura; inuictulatc, 
smooth space below the insertion of the wings. Abdominal 
" ^ • shining, smooth, ne^ly straight below, bent abotc at the middle, 
j- liHigitudinal impression on each side, but without distinct cariiiic; 
\ :\rice as broad as the base; sinraclcs barely behind the middle, 
- il segment very Cndy, almost conflucntly punctate, following 
L, ^ nts becoming smoother till at the li]) the surface is not sculptured. 
Li'..- atid slcaider, the fore tibim swollen and greatly constricted at 

ih'"' fourth tarsal joint on all the legs very short and deeply divided 

;‘.ir ilie insertion of the fifth. Wings with the stigma very narrow, 
r:i.li:ii cell narrow, as long as the cubito-discoidal; arcolct small, scarcely 
Tiannwed above and with the second transverse cubitus less distinctly 
i'iiliirL-«l than its other sides; cubito-discoidal vein not broken; rccurren't 
iii iviirc received at the middle of the aroolct; discoidal vein broken a 
shiirt way above the middle; suhmedian cell shorter than the median; 
trunsverse median vein in hind wing broln'n well above the middle. 

Indcpendencia, Parahyba, Brazil. (Mann and Heath). 

This is a very pretty species of intricate color pattern which 
resembles Callicryptus in the form of the tarsi, although it is 
otlienvise very different. The areolet is unusually small, and 
recalls that of the Mesostenini. The color is also similar to 
certain Mesostenines, but I am quite positive that it is cor- 
rectly located here. 

Mesostenoideus (?) crossus sp. nov. 

Female. Length 12 mm. Oriixjsitor one-half longer than the 
IK’tioIe of the abdomen. A stout species, with the general habitus of a 
C>y^/u5. Black, with joints S-l.> of the antenna: white above; a white 
median spot behind on the fifth to setTnih segments of the abdomen, 
simllosl on the fifth and largest on the seventh; legs, including coxa; 
bright ferraginous, the hind pair black bcTOnd the trochanters, the 
middle pair bej'ond the knees, and the fore pair on the last tarsal joint; 
basal abdominal segments margined behind with rufous, especially 
below; wings hj'aline, faintly infuscated; palpi fuscous at tips. Head 
broader thm the thorax, nearly three times as broad as thick, arcuatcly 
cxcarated behind; subopaque. Front impressed and shining above 
the antenns, with a fine median carina from the oecUi to the antenna:; 
cheeks and low-er p^ of head lx:hind the eyes smooth and shining. 
Ji^notum with distinct, sharp, but not Inoad parapsidal furrows 
wmeh are strongly convergent behind; nuddlc lobe scarcely elected 
aWe the lateral ones. Scutellum slightly convex, margined at the 
ados of the base which is crossed by a broad, deep, longitudinally 
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fluted groove. Metanotum as long as the _ infisonotum, grai -.ally 
declivous and impressed behind along the middle, the upper ^ 
produced into sharp, pde-tipped Ihom-like spines. One con-, .itte, 
transverse angulatecl carina jtttt bdiind the spiracles and trace> of a 
small median basal area. Spiradcs elongate, over twice as k j, 
broad; position of pleural carina ii^icated by a fine dentict^U iinp. 
Surface of metanotum rugulose, with distinct transverse adcul- .mjjs 
medially behind, its pleurae very finely roughened. Mes^leura ; thj 
posterior margin with a grooved line which is crenatc on its lower oalf; 
also with an arcuate linear imiiression above the center. Ab<; onen 
smooth, but opaque except on the petiole. Latter much bra'i 
behind, the tip nearly four times as broad as the base; qrinKlc; just 
before the posterior third; two carinai above each carina which ..rroiv 
weaher apically; center of broadened portion longitudinally dqin.-ja-ri. 
&cond segment the longest, one-fourth shorter than the petiole, lun^ei 
than broad at tip ; following transverse. Legs stout, not much clon,;a:«l 
Wings with black, narrow stigma and black veins. Median and aub- 
median cells of equal length; cubito-discoidal vein broken, but Ihtlc 
angulated by a dight tuberdc. Areolet smdl, opm, reocivini' the 
recurrent nervure near its outer angle; discoidal vein broken at the 
middle. 

One female from Camp 39, Madeira-Mamorfe R. R. 

The generic reference is somewhat doubtful as the species 
has the stout antennae and heavy-set body of a true member of 
the Cryptini. The areolct is so small, however, not closed 
externally, and of such characteristic Mesostenine form, that I 
tbiTik the species must be placed in this tribe, although it will 
probably find a plac-e in a new' genus. 

C i y p t ur opsis Ashmead. 

There are two species in the collection obtained by the 
expedition, separable as foUotvs: 

1. tViiiKS darker at tip«; abdomen banded with black. . . . . ..... -.wisof sp' 'K''"- 

tVings not darker at tips; abdomen not banded with black, .branlienns sp. nav. 

CiyptoropsiB brasiliensis sp. nov. 

Male. Length 11 mm. Head and thorax black with jdlowish- 
white markings; abdomen and four anteri(jr legs ferruginous; hind less 
black bevond the trochanter. Wings subhyalinc. The pale n^rkmss 
are as follows. Head both before and behind, below the level of ine 
antenna;; inner orbits to the ocelli; large spot on each side of prothona 
before and small one behind; four very much abbreviated longiuulin^ 
streaks on the mesonotum behind; spot on scutellum, a spot on oacn 
side of metanotum inward from the spiracle and a larger tnanpilar 
behind on each side; tegula:, dash beneath them; two broad honzonw 
stripes on mcsoplcura; small basal and laigc medial spot on metoplcura. 
middle part of fore coxa and middle coxa (except for irregular rcrrugii- 
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rks)- Fore and middle legs fulvous, paler a^ncally and with the 
-jal joint black on the fore and the l^t two on the middle pair. 

Vr i jxffl and a part of their trochanters ferruginous. Abdomen 
■ -■ nous except for the blackened tip of the petiole and small black 
'' ' . i al spots on segments 2 Hj, becoming obsolete on the later segments. 

■ . 'and veins black. Head as bro^ as the thorax, nearly three 
is brood as rather thin and acute above ; TOitex pun^ulate ; 

’'i - intcnnal impression with a median carina and a few irregular 

'i ing lines extending from the anterior ocellus; much deeper and 
j!' iust above the antermre. Face slightly elevated medially, 
''•■>i;eiitlv punctulate. Antennas 36 -37 joint^ evenly tapering to the 
5^1 .v Itasal joint three times as long as thick, those at the 

mii’iiie wice as long as thick, and near apex, nearly quadrate. Clyi»us 
• rich upper an^e with a fovea connected with the c\-c by a fine black 
line' Mandibles blade at tips; palpi pale. Mesonotura doscly punc- 
tate without parapsidal furrows although ‘there is a broad mgulose- 
n>itailate streak in their place and between these behind are se\-oral 
Sturt longitudinal strue. Scutellum very convex, finely punctulate, 
u-ith a broad, deep fluted furrow across the base which has high raised 
lateral margins. Metathorax reticulate-rugose, somewhat Umgitu- 
(iiaallv depressed along the median line, its spirades oval, twice as long 
as nidc. Basal tTans^'e^sc carina present on each side, but cun-ing 
forward to the margin on each side before attaining the mi“tlian line; 
sides with a sh^ow groove fntm the spiracle to the base of the coxa, 
lateral angles product as blunt teeth, coinciding with the lateral angle 
of the triangular pale sixjt. Thorax seen from alK>ve, Karcdy more than 
twice as long as wide, truncate posteriorly. Abdomii^ petiole longer 
than the metatfiorax, dender. smooth, the post-petiole longer than 
broad, with paralld sides; following segments smooth and shining, 
sparsely clothed with fine, fulvous hairs. Areolct ven; small, ojx^n 
apically; submeditui cell dightly shorter than the median; discoidal 
win Inolffin above the middle: transverse median vein in hind wing 
broken at its lower fourth. 

Manaos, Brazil, Mann and Baker. One male. 

Ciypturopais minor sp. nov. 

Male. Length 9 mm. Similar to the preceding, but with less 
ful\'Ous on the abdomen, and with the wings very distincllj infuscated 
apically and the antennro only 3 1 -jointed. Front befon; the ocelli 
nigulosc, the median carina present. Color of head and thorax as in 
the piecing species, except that the post-scutellum is pale and the 
nictathorax enlircl}'' black above except foi* the small rounded lateral 
jialc tubercular teeth. The Coro legs arc jrale yellow with the femora 
fuliTis and infuscated at base and tip; the middle coxa: are yellow beftro 
and ferruginous behind and the apical three tarsal joints arc black. 'Hie 
abdomen has the petiole entirely ferruginous and the piwt-^tiole 
namiwcd behind, while the following segments arc black, with rul\^ 
apical bands. Median and submedian colls of equal length. Otherwise 
as in C. brasiliensis, with the thoracic spots all somewhat smaller. 
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One male from the Rio Maddra (Madeira-Matnor6 E 
Camp 39), Brazil, Mann and Baker. 

These are the first two South American reprcsentativ , of 
the genus to be discovered, although three have been desc. bed 
from North America by Ashmead. Only one of these, dye ■. 
known in the female sex. 

Ciyptanuia uniformis sp. nov. 

Male. Length 12 mm. Head, thorax, and anteniUE black, '.-iiii 
white ornamentation; legs and abdomen, except part of petiole. i bf-ht 
fermginous. The white markings arc as follows; annuity of 6-7 
ments on antenna?; chnieus except lower and side margin, face, \d(io 
anterior orbits, broad 'stripe behind cj-e, and palpi; prothorax wiMi an 
elongate sfiot on each side above and below; mesonotum with a nmnil 
spot on the middle lobe behind the tegulic; elonj^tc spot at side of 
scutellar fovea, scutcllum and post-scutclltim m.tb side lines from eachi 
metanotum with four broad longitudinal stripes on posterior half awl a 
large sixjt at anterior angles; mcsopleura with sfxjt beneath wing and an 
elongate spot below; mesostemum with an elongate spot on each sidi-. 
The legs also bear white on the anterior coxae which are white in from 
and black Ijehind, while the ferruginous middle coxa: are whilisli in 
front. The ferruginous color is \’er\- uniform except that the anuriiT 
four legs and hind tarsi are more nearly fulvous. ITie apical joints of 
tarsi and the enlayipxi part of the abdominal petiole arc ]iiccous. The 
head is rather finely puncUte on the face and dyjjcus, and the ircm; 
bears two small spines above the anlcnnte; ocelli rather large, the 
posterior pair closer to one another than to the eye margin; eyes shirtrins 
vorv slight pubescence. Mesonotum deeply and sfiarselt ^ punitatt 
medially, nearly smooth on the sides, sculdlum at the base with a \-cn- 
deep quadrate depression that Ls longitudinally striated. Metatlior.Tc 
with a complete transverse carina. joining a complete plural one. 
and u-ith a basal median and lateral area partly enclosed. Mcrathorax 
rugosc-reticulate ox-er its entire surface, more coarsely so behind, ns 
spines kmg. slender, erect. Pro- and mesopleurs smooth and shinm}'. 
except for longitudinal striations below on the propleura and mcsopleura. 
Mcsopleura with a round impression medialh bebmd, ^d rugose near 
the base of the coxa. Hind co.xe punctate near base. Petiole of alxlo- 
mcn verv highly ixilidied witlt a deep groove along the side jjasang 
below the spiracle which is situated just before the apical thim in uic 
petiole; following abdominal segments smooth, impunctate. \tuifis 
hvalinc, infuscated at extreme tip; veins black, areolct vc^ 
pietelv closed, the outer vein nearly hyaline. Submedian sligTii^ 
shortCT than the median; discoidal ncr\-ure inserted at the miiWlc ot tM 
second discoidal cell; transverse median ran of hind wing broken ai 
its lower fourth. 

Described from a male taken by Mr. Wm. M. Mann, at 
Cearfi-Mirim, Rio Grande do Norte, Brazil. 
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he present form approaches C. hyalina Brulle, which it 
, ..hies almost exactly in color, but the sculpture of the 

.;iotum is very different. 

Cirptanura striata Bmlle. 

■ ,T. Xat. Ins-i Hymenop. Vol, 4. p. 244 (lS4fi). 

i'licre is a male from Manaos (Mann and Baker) which 
fi; i-ars to be this species, although differing from the female 
ji'-.’iibed by Brulle in having a short whitish stripe anteriorly 
oil '.he inner edge of the lateral lobe of the mesonotum. The 
nu winotal spines arc blunt and the median metanotal stripes 
arc abbreviated in front. The mandibles bear a large pale 
sj)(ii externally. 

Polycyrtus histrio Spinola. 

Aim. Soc- Ent. Prance, Vol. 0. p. I.m (ISIO). 

HnilW. 'Hist. Nat. Ins., Hymenop. Vol, 4, p. 214 (IS-IC). 

There are two males of this species from Manaus (Mann 
and Baker). 

Ophiogastrella Gen. nov. 

Cl}*peus not pointed, truncate on the anterior margin. Eyes 
dcciily, angularly emaiginato on the inner margin. Face without a 
tooth', but with a faint cariniform tubercle just below the antenna.'. 
Ocelli very large. Head strongly trans\’er!ic, narmweil behind the eyes, 
the vertex not margined behind, although the temples and cheeks arc 
distinctly margined. Mesonotum without runuws or ijaiapsidal 
iin])Fes.sions at the anterior margin. Metathorax short, ahruptly 
dccUvous; smooth, finely imnctulatc, entirely destitute of carinic. 
Tarsal daws small, pectinate. Basal seetion of radius straight, not 
thickened; last section recurved. Submedian cell barely shorter than 
the median. Discoidal nervure arising at the upper fourth of the 
second disooidal vein. Disco-cubital vein very strongly bent, but not 
broken; its basal and apical ixirtions running very nearly at right 
angles to cadi other. Cubilo-discoidal cell without, any dark chitinized 
spots. Transverse median vein in hind ning broken at its lowest 
fourth ; the first section of the radius in this wing nearly ttvicc as long as 
the Tecument nervure. Abdomen strongly compressed, very slender at 
the base, the first segmeuL longer than the second, its si>iiaclcs placed 
at the apical third. 

Type. Ophiogastrella maciilitkorax sp. nov. 

This genus is related to Pseudattomalon Szepligeti, but 
differs in several important characters, particularly the form of 
the metathorax, which is neither elongate between the hind 
coxae nor rugose-reticulate. From other related genera it differs 
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by the position of the discoidal nervure (Banchogastra) 
by the absence of a transverse carina on the metath: -ax 
(Pycnophion et al.). 

OphiogastreUa maculithorax sp. nov. 

Female. Length 7-8 mm. Head, thorax and legs pale .«-■ 
metathorax, antennm at base and abdomen fulvus; remainder o' 
tenrue and indistinct stains at anterior angles of metanotum mn; or 
less piccous; a lar;gc spot enclosing the antcnnrr and three broad !. yri. 
tudinal stripes on the mesonotum, deep blue-black. Of the mesu!:<ital 
stripes, the lateral ones arc abbreviated just before the anterior mar,;in 
and the median one extends from the anterior margin to just beyoii>; the 
middle. Head smooth and shining; maxillary p^pi slender, witi' ihc 
axncal four joints subequal; face much narrowed below and the fmnt 
above, by the eyes; the latter bare, almost attaining the base of the 
mandibles. Ocelli farming an equilateral triangle, separated by m nrlr 
their own diameter, the lateral ones very close to the eye mar^'in. 
Entire thorax and plcunc shining, smooth and polished, except for ven- 
fine punctulation on the mesmiotum and metathor^. Meso])lcuTa 
with a moderately distinct punctate iminession medially. Abdomen 
very lender to the base of the third segment, then strongly enlar;;cd 
and comiiressed; first segment slightly longer than the second; ihiid, 
fourth, fifth and sixth subequal, each one-fourth shorter than the 
second; following segments very short. Ovipositor onc-third shorter 
than the third segment. Wings hx-aline. veins piceous, stigma fuscous. 
Legs very long and slender, tarsal claws small. 

Described from three finales, collected at light by Mann 
and Heath. Independence, Parahyba, Brazil. 

This is a small, slender species easily recognized aside from 
its structural characters, by the striking maculation of the 
mesonotum. 


Ophionellus Westtv. 

Thesaur. Entom. Oxoa., p. ISS, PI. 21, figs. 3, 3n. 3b, 3c. (ISr 1). 

Mr. Mann obtained a specimen of this remarkable genus 
which represents a species different from O. fragilis Westwood, 
the type of the genus. It agrees very closely with Westwood's 
species and is' surely congeneric, but on comparing it with 
Cresson’s Pbarsalia virginiensis, I find that the latter is genor- 
ically distinct, although the two genera have been regarded as 
synonomous. 

The more salient differences may be tabulated as follows; 

Pharsalia Cress. Sides of hesid behind the eyes rounded; antenus 
diort, filiform, about 2j-iointcd, but little longer than the head and 
thorax; anterior wing with a distinct, although small stigma. 
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■ liArflBeWw Westw. Sides of head with a lar^ tooth-like projection 
■’.i each eye; antennae long, setaceous 40-50 jointed, nearly twice 
' r as the head and thorax; costa in anterior wing without thickcii- 
t fonn a st^ma. 

1 1 addition to these differences the radial cell is much 
. -r in 0 . manni than in P. The hind tibiae bear 

f apical spurs in each case, not one as is stated by SzSpligeti, 
',i>>.migh there is only a single one on the middle tibia. 

Ophionellus «wanni sp. nnv. 

l-Vmalc. Length 20 mm. (extended). Black, the face, clypeus, 
ciu'i’ks and mandibles, except teeth, iTellow-ish-whitc. Pore coxic and 
of trochanters pale yellow, as are also the middle coxa; Ixjyond the 
niiddlc: fore legs rufous, slightly darker toward the knees, and paler on 
the base of the tarsi ; middle tarsi pale on base of first joint ; last segment 
of abdtanen testaceous below. Head smooth alxnnc on the sides but 
nicosc medially:- above the anteniue with a deep depression which 
includes the meian occUus; face much narrowed below, oiJy half as 
wide at the base of the e\es as at the antenna;, its surface shining and 
Enclv punctulate. Eyes pubesamt; oval, nearly twice as long as wide. 
Head behind shining, punctulate, densely griscous pubescent on and 
about the U»th-lil» projection behind the cje. Head behind highly 
polished, margined. Ocelli laTgc, in an equilateral triangle. Antcnme 
lOTg and slender, 3o-jointcd; the first flagidlar joint as long as the two 
following, rest gradually decreasing in length, those near the middle 
nearly three times as long as thick. Pronotum not \-isiblc from abo\-e, 
mesonotum rntreh narrowed anteriorly. Its surface shining, reticulate, 
the carinre forming quite regular transverse rectangular areola: poster- 
iorly. Sratcllum sloping in a plane with the metathorax, flat, with a 
distinct large impression anteriorly. Metathorax long and strongly 
declivous, projecting considerably be\pnd the hind and bifurcate 
at its lip where the abdominal petiole is inserted. It is densely covered 
with very short ]jubcsceniT. but shows a distinct rncilian grcMivc 

and a lateral carina extending for its entire length. Besides these the 
surface is distinctly, but not sharply reticulated, the arcokc rectangular 
and transverse above and more or less polygonal on the sides. Pleura; 
densely silvery like the metathorax except fur the narrow smtnth 
ptopleura and for a deep linear depression e.\.tcnding from the middle 
coxa to the tcgula. This groove is coarsely n'liculatcd. Abdomen 
very slender, the petiole as long as the entire length of the thorax above, 
swollen on the apical two fifths where the spiracles are placed; its 
surface smooth and shining, the remainder of the abdomen dull; second 
segment as long as the first ; thinl, half as long; fourth almost equalling 
the second; fifth equalling the second; sixth, seventh and eight short, 
decreasing in length; ovijxBitor as long as the tlurd reginent. Win^ 
perfectly hyaline; r^ial cell as long as the cubito-discoidal cell,^ the 
second section of the radius and the transverse cubitus interstitial; 
second discoidal cell as high as long above, narrow^*d behind; costa 
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mthout a stigmal thicken^; costal vrm extending beyond tbe r ;ij)] 
cell for half its length. Hind wing with a single subcostal odl, an<- .he 
same continuation of the costal ^'ein. This costal projection and .jIq 
costal vein in the anterior wing black, but otherw^ tbe venatii ■ 
pale fuscous. 

Described from one female collected by Mann and Bake on 
the Rio Madeira, Brazil, Camp 39, Madeira-Mamor6 R. R. 

This species differs from 0. fragilis Westw. the only o.iier 
described member of the genus, by the absenee of a mo' .-ian 
groove on the mesonotum and by the entirely black tibiae. The 
second discoidal cell is also much shorter than the f .rm 
represented by Westwood’s plate. 

Family BR:\CONTD.<E 
Subfamily imi.nRTMORPHix.e 
Helorimorpha brasiliensis sp. nov. 

iLlalc. Length 4 mm. Entirely honey yellow, except the sjuiw 
between the ocelli, the entire antenme. (except the LOth and 17th 
which arc rufous) the apical fourth of the hind tibifc, the hind tarsi and 
the apical joint of the other tarsi which arc black. Wings divply 
infuscated. blackish; with black stigma and veins. Head twice as vvid'i; 
as thick antcro-iMstcriorly, smooth except for fine punctulation im ihf 
face and cl\*peus and still finer on the head above. Eyes small, nearly 
circular, one half bn^ than the malar space. Front with a sliary 
median carina extending from the upper part of the face nearly to thr 
ocelli; strongly excavated above the base of each antenna.' Ocelli 
small, close together in a triangle, separated by only their own diann'trr. 
Maxillary palpi slender, pale testaceous; .>-jointcd, with the basal join: 
A'cry' riiort. Antenna; black, with the Kith and 17th joints dislinctly 
rufous; scape nearly as long as the first flagellar joint and t\rice as luni; 
as the pedicel; third joint as long as the sca])e, swollen aincally ; following 
joints becoming shorter and dislinctly moniliform by the middle of the 
flagellum, w'here they are only half longer than thick; again lowanl the 
tip the joints become mudi mure slender and lose their moniliform shape. 
Thorax pitted and reticulate as in other species of the genus, the meta- 
thorax deeply excavatc'd medially on its posterior face. .Abdomen 
slender, as long as the head and thorax; petiole cun’cd near its nincal 
third; very slender, but dislinctly broadened toward tip both in dorsal 
and lateral ™w; spiracles at the ix>stcrior third; baiso not striated. 
Second segment covering all the remaining parts of the abdomen, 
smooth and highly polished; narrowly ovate; one third as broad as long 
and slightly higher than broad; much more strongly curved below il^ 
above. Ijigs formed as in the other species. Wings with the radius 
arising perpendicularly from the middle of the stigma, the latter nearly 
half as broad as long ; second section of radius nearly half as long as tbe 
first and as long as the hyaline second transverse cubitus. Rccur^t 
nervure joining the upper side of the second cubital cdl in a stmight 
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d tbc lower side ori|^ting at the same point so that the cell is 
three-sided. Submedian vein bordered by a hyaline streak as in 

} Ifheri. 

tine male collected by Mann and Baker; Manaos, Brazil. 
This species is very similar to II. fisheri Viercck from 
^-ni North America, and aside from the form of the antenme 
V- i wing venation differs only in its color characters. Mr. 
V nn's discovery of the Brazilian form is very interesting as 
ill.- first representative of the genus was discovered in 1907 by 
Sviimiedeknecht in Europe. Shortly afterwards it was found 
i.Vdccur in North America. 

The four species so far described may be separated as 


fiillows: 

1 . Wings infuscated; body J-ellow . 2 

Wines hyaline; at least head black. . 3 

■I Slim ttf antennae yellow; flagellar joml<s twice .is long as thick 

“■ • //..(ixAfn Vicreck 
\iitennae cntirclv black, except joints 16 and 17: dagcll.ir joints m-ar nud.llc i>t 

' .antenna; less than twice as long a.s thick //. hrasiiinsii sp. nov. 

•I Body entirely black II. egrenin Schmiedcknecht 

Body, except head, yellow II. mclauden Braes 


Subfamily microgastrix.e 
Miiaz brasQiensis sp. nov. 

Female. Length 2.2 mm., onpositor a.s long as ihc head-height. 
Head and thorax p^e honey-yellow, abdomen somewhat lighter; legs 
whitish-yellow; antenna: fuscous beyond the seixmil joint ; wings hyaliiie, 
with pale testaceous stigma and veins. Head transven«\ twice as wide 
as thick, rounded on the temples lichind the cws; ocelli in an equilaieral 
triangle, the space between them one third as great as that between the 
lateral ones and the eye margin. Front excavated on each side above 
tlte anTPnTiar», tho dcptessions sc]]aralcd by an elevated triangular space 
that extends down to the lc\-el of the anlcnnrc. Face smooth; elevated 
medially, broadly so lielow- and narrowly so .'ihovc w'hcrc the median 
line is Edmost cai^te. Clypcus sciiaratcd by a depressed liiu; and with 
a large drcular fovea on each side, its lower edge pnojccting but straight 
in front view. Mandibhs black at tip, with tm> small teeth at apex. 
AiitcnnEC 14-jointed, as long as the b^y, tapering; seape short, but 
little longer then the pedicel which is slightly more than half as long as 
the first fiagellar joint; joints beyond growing very gradually shorter, 
none less than two and one half times as long as thick. clongate- 
o\'al, much narrower below; malar sjuice very short, with furrow, 
^lesonotum with crenulate furrows on its anterior half ; sferply narrowed 
in front of the tegulse. Scutellum long, with parallel sides behind, but 
widened in front, its base with a cur\T^ deep, linear impression which is 
crossed on its bottom by numerous carinEB. MctEuiotura irregul^ly 
anx)lated; with a median caiina that bifurcates behind, a straight 
transverse rairirm behind, and a curved carina on each side at the base 
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which marks off a large squarish space at eadi lateral angle, and w -.h a 
lateral Bir ina which passes just outside the round spira<^. ? ifso. 
pleura with a carina along its posterior edge. Abdomen se^e, a> . tng 
as the head and thorax. First segment with a L-diaped shinin g elei 
portion; the latter swollen anteriorly and widened laterally alon.^. the 
margin of the segment; remainder of the segment paler, whitidx; sr und 
segment twice as broad as long, longitu dinall y striated, also ■■'alpj 
following segments shining and smoo^, fully adored. Ovipi.sitor 
ferruginous, its sheaths broad, pilose, piccous with ijale yellow 
Legs moderately stout, blackened on the tips of the tarsi. Wingh 'dth 
broad stigma that is produced apically into a long, narrow I'- int; 
marginal cell entirely wanting; submalian cell longer than the mHian 
by the length of the transverse median vein; recurrent ncryure rcciii-cd 
at the apical fourth of the first cubital cell; second cubital waniin”, 
except for a short stump of a vein that indicates its lower basal atmer; 
subdiscoidal ^-cin wanting. Hm«l wing with only the median and 
submedian cells, the latter less than half as long as the former. 

One female, Ceara-Mirim, Rio Grande do Norte, Brazil 
(\V. M. Mann), 

This is possibly not congeneric with the type of Mirax on 
account of its parapsidal furrow's, although otherwise similar. 

Subfamily CHKinxis.® 

ChelonuB brasiliensis sp. nov. 

Female. U*iigth 3 mm. Black; the antennal scape, mandibles, 
anterior legs, including most of their coxae; trochanters, tip of femora 
and basal half of bind tarsi dull fulvous-ycllow'; palpi, teguke and fwr 
posterior tarsi whitish j’cllow. W^ings subhj'almc; stigma black, M'ins 
pioeotis, lighter brown toward the bise of the wing. Head tiansvcra’. 
twice as broad as thick, and verj' short behind the eyes; finely conflu- 
ently punctate on the vertex, transversely rugulose on the front and 
face'; head behind and cheeks .smooth, scarcely puncfulatc. Byes oval, 
thickly clothed with pale pubc.samcc, nearly twice as long as broad; 
malar’ space half the width of the eye. Oa-lli in a small triangle, the 
posterior ones closer to one another than to the ctre margin. Antenna: 
in a deep dci^rossion; 19-jointod, the scape subcylindricaJ, curt-cd, as 
long as the first two flagellar joints together; first flagellar ]oiiit nearly 
three Limes ss long as thick, the following becoming gradually shoriCT 
and thiimer, the subapical one quadrate. Clypeus separated from the 
face bv a sharp suture, with a fm eatc puncture near each side ; arcuatcly 
rounded on its anterior margin; palpi normal, pale yellowish, llesono- 
tum and scutcllum rugose-punctate, the parapsidal furrows and a 
scutellar margin more or less di^inclly indicated by a series of 
more regular punctate impressions. Scutellum, aside from its ha^ 
strip, nearly triangular. The basal strip sculptured across its entire 
extent by a series of large squarish foveate impressions. Melanotum 
short, declivous, rugose reticulate with several somewhat irreijmar 
areas behind. Abdominal carapace oval, rather coarsdy rugose antw- 
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very findy so posteriorly; rounded behind. The apical opening 
'■ :ffioe as broad as h^. rugose-reticulate, more coarsely 

! hind. Legs very stout, especially the hind pair. Siigma broadly 
\ . liver half as broad as long, emitting the radius just bej-ond its 
■ paiastigma distinct, fuscous. Radial cell diort, the postmar- 
vein no longer than the stigma; length of first, second and third 
' of the radial vein in the piuportions of 2, :j and 7. Submedian 
■'^ ri. dijjer ttino the median by _tlw length of the first section of the 
recurrent netvure interstitial with the first transverse cubitus 
rr li vh it cqu^ in length; discoidal vein broken near its lower end. 

Natal, Brazil. One specimen collected by Mr. W. M. Mann. 
Thii- is the first South American species to be described. 

There are two other specimens, somewhat smaller and with 
darker legs, from Independencia, which may possibly represent 
another species, but structurally, there arc only slight differences. 

Phanerotoma trivittata s]j. nov. 

Male. Length o min. Buff-colored, the abdomen ijalcr, almost 
crc.iin-colored; head above and hind femora yellowish; first joint of 
anicnna fuscous, the flagellum pale ochreous yellow. Marked with 
black as follows; tips of mandibles, a dumb-bcU sliai>cd spot Ix^twcen 
the ocelli; an dongate spot on the raesonotinn anteriorly, a lungiludinal 
slriijr on the paraiiadcs; scutellum; spot on mc.soplcura below base of 
wing: spot before rip of all fanora; anterior and middle tibite, exa-pt 
base; extreme base and apical third of posterior tihix. Wings ycllowidi 
at base with yellow veins and stigma; apically subhyaline, \rilh fuscxnts 
veins, stigma’ slightly mottled with fuscous. Head one half Ijroader 
than thick, arcuately rounded behind the prominent c>cs; vertex finely 
rugose, the ocelli dose together, the hind ones five times as far from the 
ejn as ftom one another. Front just above the antenme with a mar- 
gined depresaon which includes the anterior occllna and Ix'urs a fine 
rais»l median line that extends halfway down the face; fnei* finely 
rugose. Antcmuc 23-jointed. tapering; as long as the body; sraix; 
almost c>'lmdrical, as long as the first fej^'llar joint which is four rimes 
as long as thick; following gradually growing shorter, at middle of anten- 
na three times as long as thick. Eyes bare, cheeks with an indistinct 
malar groove half as long as the diameter of the eye. IIc:^ behind 
finely [junctulate. Mcsonotuin faintly rugulosc, with feebly imi>rcsscd 
parapsidal furrows. Scutellum triangular, longitudinally rugulose, 
the thoracic dorsum longitudinally striated on each side of the scutel- 
lum. Metanotum rugulosc, cxareolatcd. the ujiper hind angles pro- 
duced into short blunt teeth. Alxloracn as long as the thorax; throe 
segmented, the third segmemt longest; first a little shorter and second 
still short^; its upper surface longitudinally rugose-acic^atc, less 
distinctly so on the third segment; first segn^t with a canna arising 
at the anterior angle, slanting toward the median line and fading out at 
the middle of the segment. Apex of abdomen rounded. Pleurae 
feinlly roughened. Hind legs much thickened, others slender. Wings 
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Trith the submedian cdl longer than the nu^an; subdiscoida 
arising near the lower angle of the second msom<m ceil; rec- .-.TEm 
ncrviOT inserted near the base of the second cutatal cell; secoi^ 
of the radius a little longer th^i the first ; second transverse cubil ■■ hajj 
as long as the first. 

Manaos, Brazil (Mann and Baker). 

This species is very distinct on account of the disposit -iit oi 
its peculiar pale color and sharp black maculation. 

Subfamily cexoc<eliin* 

Cenocoellus tricolor sp. nov. 

Female. Length 9 mm., o%-ipositor 7 mm. Head above iW 
of the antennre, spot above hind coxa, four posteriOT le^ md al;.;oinen 
abow. except on the sides, black; remainder of head and tho^x Jurticy- 
vcUow except the metanotum behind which is whiteh, and a.-ai ihj 
anterior legs, except most of the femora and the aincal ta^ joint The 
abdomen is maculate with TCllowish white m follows: hmd an;;,cs ijt 
octiole- a band along each side of segments 3-f w^ch extends nnvanls 
half wav to the median line along the sutures; these incisures iianw 
and poiitcd except at the base of the third segnimt where they fnnna 
broad, widclv interrupted transi-erec basal tend, bidra of aldnincn 
whitish; ventral plates black. Wings blackish inA a hy^me #tr«iK 
crossing at the insertion of the recurrent nertTiro. HcM bvire ah broad 
as thick, amiatclv cmarginate on the ocaput; v^ex with a deep 
median dqircssion' extending down the front to the tose of the amen- 
rue. The median ocellus lies at the bottom of the depression and the 
lateral ones on the edge, a carina extending downward from each lo the 
level of the anlcnna; sides of front and face spai^ly imnctatc; middle 
of face conflucnlly so; clypeus punctate lake the fare. L\cs Mna,l 
reunded oval, as long as the malar space. Posterior cd^ of head mth 
a high raised margin. Antcnme Sli-jointcd; scape ci’lmdncal, thire 
times as long as thick; first flagellar jmnt slightly longer than tfe 
second which is three times as long as thick; joints near the mce 

as long as thick. Mesonotum with coarse punctate parapsidal fumiis, 
the middle lobe prominent, twice as long as the lateral ones and jct- 
longed backward between the com;crgent furmivs as a rMsc.’ hm. 
Scutellum with a broad impressed line at the base comijOGcd of 
large foixja:. Metathorax abo\’C irregularly reticulate; behind an 
the sides rugose reticulate. Proplcura sparsely punctate; mcsoplrara 
smo^th w-ith a crenulate m^pist^al 

margin and se\’eral foveie above. Abdomen ^hshed.fi^t^R^ 
one-third as broad at base as at aix*. lor,ger than the ";^th J a; 
(exclusive of the white comers); with a n^ber of 
^h side of a median smooth spac». the see- 

ing the base and the lateral pair the apex of the segment, scotiq^ 
iSInt more closely striated except around the edges and ^ ^ 

stripe which is smooth and sKghtly elevated into an 
ant^ly; follow-ing segments smooth and highly polishcil. 
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tliickly haiiy on the tib^ and taia, sparsely so elsewhere. Stigma 
I .late, black; second section of radius ono-half longer than the first 
..iie-tinrd the length of the third; second cubital cell narrowed 
' ' its tip ooe-half as high as its base; recurrent nm-uro rccci\xtl at 
.■ [t‘S of the first cubital cell ; submedian cell longer thq^ the median ; 

- -iiiidal vdn arising from die apra of the discoidal vein, the second 
K .:,bl cell narrowly open at this point; first section of cubitus straight ; 

' i ilian odl in hind wing two-tluids as long as the median. 

One female from Camp No. 28, Madeira- Mamor6 R. R. 
Co. Rio Madeira, Brazil (Mann and Baker). 

This species will be easily recognized on account of its 
striking color. 

Subfamily br.4.comix.£ 

Binaiea calida sp. nov. 

Female. Length 13 mm., ovipositor 11 nun. Black, ferruginous 
and fiil\t)us; ^vings yellowish with rusoou.s lip and a median transverse 
piccnus b a«d Black as follows; head, antenna:, prothorax except hind 
iiart of pleurae; mesostemum and huge blotch on mcsoplcura; hind legs 
ivHih cosse, spot on hind femora above at base, knees, stripe on outer 
^•idc of tihhe and entire tarsi; apical joint of fore and middle tarsi; 
abdomen bej-ond third segment (the fourth fuscous) and ovi|X)sitor. 
ITKjrax otherwise ferruginous, and the legs and abdomen fulvous. 
IVings with the \-enation pale fuscous on the clear parts, black elsewhere ; 
stigma black, rufous bdow apically. Wing tip fuscous from just 
bcymid the second transverse cubitus, the dm-k cros.s-band embracing 
the basal half of the first cubital cell and the aiiical hall of the firsi 
discoidal; fore wing also with a hyaline spot in the radial cell and a 
large one behind the second culrital cell. Hind wing fuscous beyond the 
base of the radial cell. Head one-fourth broader than long, entirely 
smooth atevc; face irregularly rugose, slightly elevated into mi indis- 
tinct tubercle medially which is more finely rugose; just below each 
antennal tuberde a diort deep grtxn-c meets the one of the opposite 
side to continue upwards between the amennal tubercles. Malar space 
and checks sparsfdy punctate. Eyes nearly round, tuHcc as long as the 
malar space. Antennie long and slender, the joints not distinctly 
separated; scape and pedicel fringed at tip with ferruginous hairs as in 
B. spinkiilis. Palpi pale yellow, the lower side of the head dothed 
nilh long buff-colored hairs. Pronotum margined in fnmt; medially 
behind with a short blunt spine or tooth; prothorax below near the 
middle with a sharper thom-like tooth on each side and a second conical 
eleration or tooth on the anterior margin further forwani. Prothorax 
smooth above and on the sides, finely and densely punctate below. 
.\Iesonotum with the middle lobe twice as long as the lateral ones, the 
Iffliapsidal grooves deej), but impressed only anteriorly. Scutellum 
hmnargined, with two large deep, quadrate depressions at the tase. 
Metathorax with a median furrow, more distinct anteriorly and with a 
IsTK*?, deep unpressian behind on each side of the middle. Thorax 
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to the latter as a pair of raised lines. Scutdlum with a pair c - ]an« 
quadrate depressions at the base separated by a fine median r ai«, 1 
Mesopleiira elwated along its upper edge and near tite upper t. 
angles, and with an oblique impressed groove (larger bramd) 
Metathorax as described in the generic diagnosis, its lateral sniriJ 
slightly toothed. Abdomen as long as the head and thorax 
first segment but little widened apically, the central tais^ .' 'rtiai 
bordered by lateral caiinse and with a pair of converging caritui! m S 
di^, on the ades -with a carina above the lateral margin; its -.irfan 
coarsely aciculate except at the base of the median lobe. 
segment u-ith a pair of approximate rounded clet'ations behind ainl n-jj), 
a deep moderately oblique groove from each anterior angle which 
defines a triangular lateral piece. Third segment tuberculate, raisotlin 
front cm each side of the middle and also at the anterior and ptisTcrior 
angles; follm-ing segments smemth. Ixgs stout; fore tarsi twice as W 
as their tibuo; hind femora much thickened, less than four timc.s as Ir™ 
as broad. Wings with lanceolate stigma which is black befua- the 
origin of the radius, and pale brown beyond; veins dilute 
picc^ under the blade markings; subtnixlian cell longer than ihe 
median by one-third the lcn|^h of the trans\-ersc median vein; rcoirmit 
ncTk-urc reedved at the ai>ical sixth of the first culntal cell ; diseniilai 
norvure arising at the posterior angle of the second discoidal cell. Hind 
Aving n-ith the submedian cell two-thirds as long a.s the niodiau; the 
resurrent nen-ure distinct. 

Pour females from Abund, Rio Madeira, Brazil, collccied 
by Mann and Baker. 

CerruhiB nodicomis (BruU^). 

Hist. \at. Ins. HymAiop. IV, p. 408. (1846) (Brarow), 

Mr. Mann obtained a female of this species at Baisa 
Verde, Rio Grande do Norte. It agrees well with Brullj's 
description, except that it is a trifle smaller (12 mm. ovip. iLj 
mm.) and the vertex is rufous like the rest of the body. 

Brecon paraensis sp. nov. 

Female. Length 4.5 mm., ovipositor 1.4 mm. Honey-tvllw 
marked with black, paler on the lower parts of the hctid and alxioirA’i 
below. ITie following parts are black: antennae; broad bands on lh‘ 
second, third, fourth and fifth segments, all of equal length and crosans 
the fifth segment completely but leaving broad pale late^ spaces on ihc 
more anterior segments; sixth segment entirely; ovipositor sheailx. 
apical joint of four fore tarri; and hind legs bi^'ond the trochanUTi. 
althoimh trith the knees and tarsal articulations yellowish. IVii^ 
deeply infuscated, more strongly so at the base. Head two and oiic- 
half times as broad as thick, ra{»dl\' narrou'ed behind the eyes and not 
excavated behind. Vertex smooth, ocelli equidistant, separated firm 
one another by their own diameter. Front shagreened medially, vtiih 
a oential finely impressed line aboTO the antennse to the ocelli. .Antenns 
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■ od- diort, obliquely truncate at tip, less than tw-icc as 
’’ L 'hick; flagdlar joints all about one-half lo^r than broad, the 
*■ ! •' .W. twice as long as thick. Face smooth, with a slight oonvcxity 

■ -he antenn®. Clypeus deqjly impressed along its upper margin 

'V - iih the lower narrowly rcAexed. Head behind smooth, 
sparry punctulate. Palpi deader. Eyes four times as long as 
li- ■ ,:ilar space. Mesonotum not noticeably trilobcd ; pampsiihd 
i distinct, complete, scarcely convergent posteriorly; its surface 
. ii and shining. Scutellum nearly flat anteriorly, with a transverse 
. 0 furrow the base. Metanotum with a very much abbro- 

median posteriorly which is oundnued in front as a very' 

fneh' inipressed line. Pleura: Erring; mesopleura with a small tnctlian 
riivelar Metaplcura with a deep horizontal sulcus just 

the sinall circular spiradc. Alxiomen short, ovate. First seg- 
m’iii "'itb a pair of divergent grooves that define a triangular elevation 
mciliiillv on the segment behind. Second segrnent mth a iwiir of small 
oral ' very deep and sharply defined impressions anteriorly near the 
median lino and also on side with a much more feebly impressed 
and irregular longitudinal d^ression. Third segment on each side 
basallv with a somewhat oblique transverse impression that docs not 
reach the lateral maigin however; fourth and fifth segments with similar 
trans\'erse impressed grooves at the middle of the segment, these are 
not oblique and reach the sides of the abdomen, simulating additional 
inierscgmental sutures. Legs slender, Ki>aisely dothed with pale 
testaceous hairs as is the entire body in an irregular w'ay. Wings with 
the stigma lanceolate, black, as arc also the veins. First section of the 
radius as long as the width of the stigma; second segment twice as long; 
seexmd cubital cdl with parallel upper and under sides, the first trans- 
\-etsc cubitus very oblique and the second vertical; recum-nt nervure 
rcceix-od just before the tip of the first cubital cell. 

One female collected by ^Ir. Wm. M. Mann at Para, Brazil. 
In general appearance this is very much like the nearctic 
llicrobrctcm mellitor and its alies, but the sculpture of the 
abdomen is of an entirely different type. 

Iphiaulaz xantothoiaz Brulle. 

Hist. Xat. Ins. Hym^mop., Vol. IV, p. 3t)H tl.StO). {Brecon). 

There is a female from Porto Velho, Rio Madeira. Brazil, 
which agrees well with Brulle's description. The spedlic n^e 
is evidently intended to be xantbolhorax, but the spelling given 
above appears in the original. 

Brecon cressitarsis sp. nor. 

Female. Length 10-11 min.; odixisitor 7-7.3 min. Pale ferm- 
ffnons trith head, most of legs and abdomen beyond fifth segment, 
black; wings blacUsh, yellow at base. The black is as follows; head 
racept base of mandibles and tip of last palpal joint ; anlennie ; prothorax, 
except upper hind an^cs; metathorax; fifth abdominal segment isomc- 
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times in part); all following segments; ovipositor and its sheath- ■ 1^,,, 
except anterior knees and four basal joints of anterior tarsus; the ; 
tarsi browniidi on first four joints. The MTngs have the stigma jiaej, 
and are strongly infuscated bm-ond the basal rein, tlioi^h psde 3-el'- 
toward the base. Head ncarh' twice as wide as thic^, rounck -i 
narrowed Ijchind the 03-68. Front above the antenme tvith ; 
depicsaon that is dh-ided b3* a fine, sharp median carina; ai- 
tubercles rather short. Face finch- rugose, fainth- icticulatc. • iih a 
vertical raised line extending from each antennal tubercle to the t ■viicuc 
and a second near to the eye. Cl\-ijcus crescentic, margined ab.-^. 
a fine line and fringed below with a brush of porrect pale 3-ellnv, 

£>-08 large, oval, fully five times as long as the malar space. Am. ,n:(. ^ 
little shorter than the body; scape as long as the width of i 1 :i- evi. 
broadencil apically; first fiagellar joint noarh- twice as long a- ’.vi(’)c-- 
second not quite half longer than wide: following nearly quailrau- 
ilesonotutn w-ith the parairsidal furrow-s impressed anteriorly. c-iii«V- 
gent. Sculellum with a sniooth impressed line across the base. Men. 
thorax smooth and ixiHshcd; sparsely punctulatc on the sides. Alniimuri 
elongate, as long as the head and thorax, and but little widi-r; r;iiv(^ 
median iiortion of first segment narrowed in front, but attaining iho 
base of the segment ; close to it on each side is a carina. Rc^il \cgni(T.t 
with a small median tubercle in front, on each side of which is a I'mvaic 
dcprcs.sion. without lateral carina? or separated comers; its suture niih 
the snnple third segment smooth. Third segment the longest, nc-arl-.- 
half ns long as broad. Mcsoplcura with ihu femoral furrow nariYw; 
the mctaplcural dcjwssion rather dcc]) and lying just outside thr 
elongate renifomi spiracle. Legs stout, the tarsi much shortcncil aiij 
flattened, especialh- those of the middle and fore legs; clothed n-i-.h 
sparse, glistening pale hairs, denser on the tilnic and black on the himl 
ones. \Vings with the stigma lanceolate; submedian cell as long its tlx- 
median; first section of cubitus strongly emwed so that its ba.-ic nir^ 
ncarh* ixiiallel for a short distance, ils origin lieing at the upper third ni 
the basal vein ; rccurn?nt nervure received at the apical fifth of the fin: 
cubital cell; first section of radius one-third as long as the sccuiicl ind 
Iwo-thinls as long as the first transverse cubitu.s; .second iransi-cnc 
cubitus slightly oblique, with a h\-alinc spot near its lop and Ijoiioni: 
discuidal vein broken at ils lower third. 

Male. Length 9 mm. In this sex the anterior tibire arc altnos: 
entirely fulvous; the second trochanters of the fore and middle legs art 
ferruginous and the first four joints of the middle tarsi are 
The tarsi arc not thickened and their pile is dark, exce])t on the antninr 
pair. Palpi entirely ijalc. The black on the fifth alidominal scgmini 
is also more extensive, covering the surface except on the sides and the 
posterior edge. 

Five specimens, four females and one male from Rio Madeira. 
Brazil (Camp 39 , Madeira-Mamord R. R.) Mann and Baker. 

This is a trery distinct species on account of the peculiar 
form of the tarsi in the female and the conspicuous color pattern. 
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Bncon thalessifonnis sp. nov. 

■nalc. Length 18 nun. ; oviixjsitor 55 nun. Black, with most of 
V ■ .irax and the first segment of the abdomen pale ferruginous, 
iv - bbekish, with a pale band before and another after the middle, 
r rruninous thorax has the luothorax black, except on its posterior 
ini the metathorax is blackish medially, in addition to a triangular 
i f ■JiDot on e ach side before the hind coxa. The second abdominal 
.' , lit is tingled with bromi and ferrigunous along the sides and the 

V- '■ is rolored almost as the dorsal aspect. The f(OT wing is black at 
X. :..>e becoming paler to the end of the submedian cell, when it is 
’ ■ in the base of the radial cell, then pale through most of the second 

il and finally blackish beyond to the lip. The hind wHng is black- 
■ji with an incomplete pale band at the middle. Head scarcely wider 
Ivin :liick. sharply excavated behind at the middle of the occiimt, the 
i4v n’l-cding so "that it is al most horizontal. E\-es small, round, 
ni'iiii-ctl b\- their own diameter from the basi* of ihc^ inantlihlcs; surface 
..nmiih and polished above and behind, sparsely punetukite on the 
'iii..i'ks. Face subshining, closely punctulale excoj)! for a small, nearly 
'I’liinih, central portion; clypeus shining, with a complete, fine, sharply 
nii^tl margin. Front with a shallow depressed sikum' including the 
icclli; antennal tubercles rather small. Antenna; m long as the lyxiv; 
satjo twlindrical, elongate, nearly a.s long as the thickness of the head; 
lir^i fisigcllar joint twice as lor’ig a.s thick; second oiic-lialf shorter; 
rwiiaindcr nearly quadrate. Palpi long, v-erj' slender, the: Iasi joint 
vcllmrish at tip. ;^thorax snuxilh and diining. ilcsonoium without 
isirapsidal furrows, although the median portion is somewhat proiUiccd 
anuriorly. Scut^um with a narrow, smooth gnwve seiKimling it at 
iko tese from the mesonotum. Metathorax without carin:e, i»lished. 
siiiijolh except for small very sijarsc luinctun's on the sides. Atxlomen 
lung and narrow, no wider than the thorax. First segincnt one-half 
wider at ajicx than at base, its median elevation ovate, pointed anteriorly, 
fin each side of this with two smooth gnxives scixiralcd by a carina 
beffuc the raised marpn; second segment one-half longer than broad; 
snuxjth. except that the anU*rior comers and the lateral iiuirgins arc 
seiJiiraicd by a smooth groove from the central ponion; thinl segment 
alxiut quadrate, the anterior angles verv indistinelL- scixiratcii. follow'- 
ing segments groiiving shorter; hyiKjpygium longer than the pygidium. 
Pleura: smooth, with a dcciJ femoral groove extending from the fore 
coxa to the root of the hind wing and a less pronounced groove just 
external to the oval melathoradc spiracle. I^gs long and rathiT 
slender, with the hind femora clavate. Wings with the subm^ian ccU 
indistinctly longer than the median, recurrent iicrvuie interstitial with 
the first transverse cubitus ; first section of the radius onc-fifth ns long as 
ihe second and half as long as either of the transverse eubiti; second 
trans\'ersc cubitus with its lower half perpemdicular, but strongly bmt 
toward the wing tip above; disooidal vein broken at its lower two-fifllis. 
Stigma black, fulvous on its lower half. 
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One female from Rio Madeira, Brazil (Madeira-M nore 
R. R. Co., Camp 39), collected by Mann and Baker. 

This is a very remarkable species on account of th. W 
ovipositor, although several others are known in whic; this 
organ attains a similarly great length. 


Iphiaulax Furster. 


Of this genus, so richly represented in the neotropical 
a considerable number of species were obtained, at least live of 
which are undoubtedly undescribed. These may be separated 
as follows: 

1. Wings dark at apex ; 

Wings xrith dark cross-band, but the anterior ones white at apex./, rm'vrioitfr, 

2. Wings with distinct dark cross band before apex _ j 

Wings without distinct dark cross-band before the dark apical portirin; legs 

in part p.ile . ...j 


M. Face with a median furrow or depression, abdomen rather narrow; K-ngth 

12 mm I. for^i 

Face not excavated medially; abdomen rather broad, length 7.a mm../, siarka 




■1. Legs entirelj' black abdomen broad; oviposiior 

f. dinpiijig 

Legs in great part pale; abdomen slender; ovipositor longer than ilic boily. 

I- tthimnisii 


Tphiawlflw rcduvioides sp. nov. 

Female. Length 11 mm.; ot-ipositor o mm. Black, with the first 
abdominal segment e.xcept the apical portion of the central elevation, 
the sides of the second and third, e-\tcnding inwardly somewhat alrm? 
sutures, and the extreme lateral edge of the fourth, rufous. Tips of 
maxillarj* palpi yellow. Wings pale brown at the base nearly to tin- 
basal vein, then Tvith a black band which includes o\xr half of the si-cxMid 
cubital cell, and apically white. Basal third of stigma bright fulvous, the 
«)lor extending somewhat into the upix?r part of the first cubital ail; 
third discoidal cell with a hyaUnc spot basally above, hind wing blacken 
apical hall, basally pale brown. Venter fulvous on second, third and 
fourth segments, black be\-onJ. Antennae as long as the body and 
o\-ipositor together, head one half broader than thick, obliquely nai- 
rowxxi behind the eyes; ocelli surrounded by a grooved line: f.ire finely 
rugulose punctate, slightly convex, with a faint, fine median canna. and 
an indistinct grooved line on each side near the eye-margin; front 
and vertex shining, impunctato, the former extending between the 
antennal tubercles as a irolishwl median groove, malar space vitv ^on. 
Mesonotum highly ixilished, the jjarapsidal furrows smooth, but dighllv 
convergent and obsolete behind. Scutclluin smooth, with a line of 
laigc confluent ininctures at the Ijasc. Metathorax without caritut 
smooth medially, punctulatc laterally. Abdomen broadly oval, inuch 
wider than the thorax, the first segment quatlrate, not narrowed Ijaally, 
the swollen pleural jxirlions \nsible from alxivc m each side, as mac as 
the segment and blacldsh-\x-llo\v in color; median elevation narroffca 
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. landed basally, separated from the lateral carina: by a broad, 

■' :'ii groove. Soxmd segment four times as broad as long, the 
' , field narrmv, ranch attenuated behind. Third segment without 

■ , ill line or carina, the lateral angles separated by deep grooves; 

longer than the second modify and much shorter laterally, 

- lling the produced lateral angles. Third and fourth segments 
' ' I (liv-ided by a transverse groove, the third with the lateral angles 

r-itcd. Ovipositor fuscous, its sheaths black. Wings uitb the 

■ uion fuscous basally, black at the middle, and pale brown on the 
h\ ,::nc apical pwtion; second cubital a:ll half as long as the marginal, 

' ’ I'rie one half longer below than above; recurrent norvurc rccci\-ccl 
aliivii-t at the apex of the first cubital cell, iiaiallel with the first trans* 

^ iTM' cubitus. 

One from Abun&, Rio Madeira, Brazil, Matin and 

Baker. 

This is a stout, heavy-set species with t^uile conspicuously 
ijilose shining body and densely hairy legs. 

It resembles most closely two neotropical species, I. tristis 
and I. semialbus recently described by Szepligeti (Termes. 
Fuzetek., Vol. 24, p. 397, (1901) ), but may be easily distin- 
guished from the first by the form of the first abdominal seg- 
ment and the wing pattern, and from the second by the absence 
of a carina on the third segment and the different color of the 
wings. It is a very striking form, reminding one of a Reduviid 
bug in shape. 

Ildiiaulaz fords sp. iiov. 

Female. Length 12 ram., orijxjsitor U mm. Dlack, palpi pale; 
firel four abdominal segments and base of the fifth ferruginous; coxa; 
and femora, except base of four anterior ones, hind tarsi, and hind 
tibia: except bate inner edge, black; remainder of legs honcy-yclluw, 
except upper side of trochanters. Wings |)alc brownish-yellow, infus- 
catod at tips. A rathw slender species, with the abdomen elongate, 
the heat! distinctly broader than thick and rounded off behind the eyes. 
Face confluently ]miictatc, with the median depression between the low 
antennal tubercles extending down to the finely punctate, margined 
civpcus. Kyes oval, four times as long as the malar space. Anlennie 
sllghlly longer than the body ; scape twice as long as thick ; first fla^Uar 
joint distinctly longer than the second: following about quarliatc. 
Paiapsidal furrows distinct anteriorly; scutcUum with a line of sqimre 
punctures across its base. Metanotum punctulatc on the sides, thinly 
clothed with thin pale hairs, the lateral groove nearly duided by the 
oinl spiracle. Abdomen, spaiselv and coarsely punctate except at tiasc 
and apex. First abdominal segment with its median clct^ated porhm 
somewhat narrowed and rounded anteriorly, but little narrowed behind, 
separated from the lateral carina by a coarsely crcnulate groove; the 
si'gment about as long as broad behind. Second segment rugose- 
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punctate, the middle field smooth, triangular, short, but proli 
behind as a narrow devation; on eadi side with a deep; oblique in 
sion readiing to the posterior angles. Second suture straight nic(= 
cur\'ed forward laterally, very broad, crcnulate or striate, the aiv ri/j 
angles separated hy a lateral, nearly transverse, crenulate gi ,v[. 
Third segment with separated anterior angles and a deep crei liiij 
transverse groove near the base; fourth and fifth segments sin. 
sculptured, and the sixth obsolctely so. T>cgs slender. Wings 
black stigma; first section of radius one-third as long as the seeoni. und 
two-thir^ as long as the first transverse cubitus; second Iran-, 
cubitus with a hyaline spot below, slanted outwards above; 
not vcr>’ strongly oirved at base; submedian cell as long as tbc itii iiau. 
recurrent ncrwirc received just before the apex of the first cubita' (fiij 
discoidal vein broken a little below the middle. 

One female from Camp 31). Madeira-Mamor6 R. R., Rio 
Madeira, Brazil (Mann and Baker). 

This does not seem to be very closely related to any other 
species of similar color. 

fphhmlft* starksi sp. nov. 

Female. Length 7.5 mm., ovipositor 3 mm. Black, the scmclln :i 
and metanotum rufous, first four segments of abdomen, sides and Ium.' 
of fifth, fulvous; fovtr anterior legs beyond the knees, and a stripe lo 
the outer edge of himl tibuc ycUouHsh; ovipositor fuscous. Wings 
j'dlowish hyaline, slightly darkened below the black stigma and infus- 
cated beyond the base of the thini cnbiUil cell, veins all fuscous. Head 
one-third broader than thick, obliquely rounded behind the eyes. I'hi'C 
flattened, finely mgulosc. the clypeus with a sharp, raised marginal 
line. Palpi pale. Antenns nearly as long as the body; sca]X! almost 
three times as long as thick; first flaj^llar joint lon^ than the seccmil; 
following quadrate. Mesonotum n-ith the parapsidal furrows distinct 
anteriorly ; scuteUum n-ith a crenulate line across the base. Mctaihonu 
scarcely punctulatc laterally, its spiradcs round. Abdomen rather 
broad. First segment at apex nearly uricc as broad as at baa’, its 
median elm'ation oval, much narrowed basally and separated from the 
lateral carina by a rugose groove. Second segmtnit with a short, broad 
basal median devation which is prolonged to the apex as a carina; on 
each side with a deep oblique depression that marks off the anterior 
angles, but docs not attain the posterior margin. Second suture 
broad, striate, straight medially and curved forward laterally as the 
separated angles of the third segment are produced forward; secoitd lo 
fourth segments sparsely, deeply and coarsely xmnctatc. Legs slender. 
Wings with the first section of the radius nearly one-third as long as the 
second and two-thirds as long as the first transverse cubitus; second 
transverse cubitus nearly perpendicular, with a hyaline dot abin'c and 
below, cubitus bent at the base; recurrent nervure received well before 
the tip of the first cubital cell; discoidal vein broken a ^ort distance 
below the middle ; submedian cell as long as the median. 
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ip.c leraale from Para, Brazil (Wm. M. Mann) named after 
1 ’ Starks, a member of the expedition. 

i his species falls near two Brazilian species, /. MrtuUis and 
/ -. .niflavus described by SzepUgfeti, but differs by its much 
1, 1 r ovipositor and different abdominal sculpture. 

T phiaiilax caiapunte sp. nov. 

■'i.iiale. Length 0.."> inm.; o^iMsitor 3 mm. Black, \iiih ihe 
,•'■1 nvo joinl.s of the palpi jialc yellow and the first four, and base of 
•\ lii'th abdominal sclents bright fiTniginnus. Wings with a black 
• -,-\-iTSC tmnd beginning at the origin of the basal vein and extending 
■■i ''>'ihe base of the radial cell, beyond tliis infuscated and basally pale 
^'’'.ftvish: stigma wholly black; bind wings pale yellowish at liase. 
iiiiiUntcd on apical half. Head ono-half udder than thick, obliquely 
n'lrniwed behind the cj'cs. Front impressed on each side alx>ve the 
■inn nnic and with a median carina that extends down bcluxcn the short 
aniiniial tubercles. Face irregularly rugulosc. the small ehiiens 
ilistinguishable as a smooth spot; malar siracc short, one-fourth as tong 
as the large, oval eye. IVothora.x smooth on the sides, tlistincily 
■junclate m^ially. Mosonotum with smooth, parallel i)anip.<d(1al 
iumiws that extend to the posterior third. Scutcllum convex, with a 
siiinoih impressed line across its base, iletanotum evenly rounded, 
iviihout carina:; punctulatc on the sides. Mesoplcura with a deep, 
oblique femoral furrow; and mctapleura with a groove just cxlcmal to 
the TOund^-oval spiracles. Abdomen one-half broader than the 
lhor.U£; first segment tvith an oval elevatwl portion tliat is rounded in 
/nml. On its sides is a pair of iKirallel smooth gnwves, each seijarated 
mmi a second lateral smooth groove by a strong carina. Serond 
seginral with the middle field triangular, reaching beyond the middle 
of the segment and continued for a shon distance a.s a raised line; sides 
and anterior angles separated by a %’cr\' deep deprcssifMi. Third seg- 
ment with the basal suture strongly Insinuate and crcnulatc; the anterior 
;mgiia separated by very deep impressions; with a triangular middle 
field that reaches nearly to the middle. Foiuth segment with the 
anterior comers separated and wilb a transverse groove near the center. 
'ITiis groove is repeated on the fifth segment, and less distinctly on the 
si.\ih. Hypopygium slujiler than the p^'gidium. Legs short, stout, 
and densely Imlrj', especially the hind pair. Wings with the submediiin 
cell barely' longer than the median; reanriTit iicrvurc received at the 
tip of the first cubital cell; first section of radius one-thinl as long as 
ihi! second and two-thirds a-s long as the first transverse cubitus; second 
transverse cubitus straight, perpendicular; discoidal vein broken at 
its lower third. Stigma narrowly triangular. 

One female, Rio Aladcira Brazil (Camp No. 39, Madeira- 
Maraorfe R. R.) (Mann and Baker). 

This species resembles /. polybolhris Brulle, but differs 
structurally as wdl as in color. 
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TpliianlOT ■ti unMlria sp. HOV. 

Female. Length 11.5 mm.; ovii^tor 14 mm. Fulvous; the 
except for the pale palpi and the njd tip of scape and underside of jv 
piothorax, ex«^>t posterior angles; abdomen aboTC, beyond the 1. 
the fifth segment; ovipositor and its sheaths, all coxae, middle « 
femora, middle femora, except base and apex, hind fem^ apic. 
of tibiae, their tarsi, and apic^ joint of four anterior tarsi black. . 
wings pale yellowish with an uneven blackish median band and -ifus. 
cated tips from the base of the third cubital cdl; stigma black hind 
w-ings slightly infuscated. Head transverse, not quite half br-ader 
than thick; antunn® slightlv shorter than the body, the ^pe t\\ .w as 
long as thick; first two flagellar joints subequal, each twu* as lunn as 
thick. Face sparsely and irregularly punctate on the sddes, uith a 
median flat, lyil ithcd area showing traces of fine adculations; clypeus 
feely ine^arlv- punctate; antennal tubercles diort. Eyes o\:al. 
three times as king as the malar siacc. Mesonotum with the parap. 
sidal furrows indicated only in front. Seulellum with a crenulau- line 
across its base. Metanotum smooth above, jiunctulate on the .•tides, 
with a deeply impressed groove just outside the elongate oval spiiacks. 
First segment of abdomen, excitisit'e of its membranous sides, iwire as 
long as wide, the lateral margins parallel; the median elevatim mate, 
pointed in front, constricted and truncate behind; on each side of this 
is a deep, narrow, groove before the carinate margin. Second segment 
ncarlv as long as wide behind, the median field long and tiaitow, reach- 
ing bevond the apical third of the segment; on each side of this is a 
broad longitudinal depression, then a carina, then a second amilar, 
but narrower depression that extends to the posterior comer. Second 
suture rather wide, obsolctely crenulatc. slightly extended forward at 
the middle where the apical margin of the second segment is raised. 
Third segment the widest; twice as broad as long and fmntly ccmcm-c 
on its posterior margin; the anterior angles not produced fmvard. hut 
seiiaratcd as large spaces bj' a grcxivc that curves across the sclent 
from near the tt^ian line to the center of the lateral margin; inth an 
indistinct, narrowiy triangular median elevation. Fourth scgmmt 
with an arcuate groove. intciTuptixl at the median line, acro^ the middle 
of its base. Legs rather long, not stout, wings with the cubitus sUongly 
bent near the iiasc; recurrent nervurc received at the tip of the fn>i 
cubital cell; firet section of the radius onc-third as long as ihc scrond 
and two-thirds as king as the slightly oblique second iransmrse mbtus; 
submedian cell slightly, but distinctly, longcT than the median : dis-cmdal 
vein broken near its lower third. 

One female from Abuna, Rio Madeira, Brazil {Mann and 
Bdlccr) . 

This is related to I. excisits Szepligeti. but differs by its 
shorter ovipositor and different abdoininal sculpture, me 
second segment having tw’o pairs of longitudinal groove:., an 
the fourth having an arcuate line, without lateral curvt ne-. 
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Subfamily rhogadika 



1 . 


■> 


i. 


t. 


Bliogas Nees. 


Hiere are two species, both undescribed, in the collection, 
brings up the total of Bra^an species to five. These 
lie distinguished as follows: 


I . .-urrent nervure inserted in the first cnliital cell 2 

;{! eurrent nervure interstitinl or nearly so 4 


V. Itigs of uniform color. a 'i L "- ® 

IVin^ distinctly hifasciatc «• on»"i sp. nuv. 

■1 Ip vellun with head, antennae and four hind legs beyond the knies deep 

' black *• sp- "ov- 

V llowish red, with abdomen blackened above; all legs pale beyond the 
fifosUifusis Riscp. 

I PBS entirely pale, wings distinctly bifascinte R. matulipTHnis Szep. 

Mind femora mostly black; wings very indistinctly maculate 

R. pHlchricornis Sz^. 


Bhogas inagnipes sp. nuv. 

Hale. Length S mm. Uniformly pale ochre-\-cllow. very con- 
siiiciioaslv and sbuiilv marked with black as follows; entire antenna: 
aiul head, except p^pi; last joint of fore tarsi; middle legs beyutid the 
basal third of the tibia, and hind legs bc\-ond the c.\tremc ba-so of the 
liliia Wings tinged slronglv with vellowish-fusanis; veins pale brown; 
.sligma wholly piceous; pale i^arts of body with i«lc yellow iiubcsccncc; 
black parts with black. Head somewhat over twice as broad as thick 
antcro-postcriorlv, the front occupying only one-fourth the width of 
the head when s^ from above. Face of the same width as the front, 
transt-creclv rugose aciculatc, udth a short, sharp keel below the anten- 
nie. Eyes very large, decplv cmarginate opixisitc the antennse; malar 
siiacc (sitrcmely short, only half as long as one of the middle joints of the 
antenns. Oo^i very large, the latcr^ ones nearly touching the e>'o- 
inaigin, duo to the narrowness of the front. Antennic as long a.s the 
Ixxly, about 65 -jointod, gradually tapering, the joints about quadrate. 
Hc;^ behind the cj'es microscoirically rugose. Hesolhorax dull, but 
not punctate, the parapsidal furrows sharply defined but not at all 
crcnulatcd. Scutellum with a broad, deep, longitudinally fluted and 
medially divided depression across its base, dull like the mcstmotuni; 
ix)st-scutcllum paler and polish«i. Jlciathorax wiih_ the median and 
lateral carina complete, though delicate, the f>)nncr bifurcating behind 
to form a very small ]if’tiolar area; surface of metanotum faintly rough- 
ened. Pleura: smooth and ^xilishcd. Abdomen with the median canna 
distinct on the first two segments, but without anv distinct longitudinal 
aciculalion; first segment one half longer than wide at tip; baa two- 
ihirds as wide as tip; second segment slightly transver^; followuig 
becoming more strongly so. Legs moderately slender. Wings ample; 
stigma lanceolate, emitting the radius at its middle; first scctiOT of 
radius two-thirds as long as the second; rccuncnt iiervure received at 
half its own length before the tip of the first cubital cell ; transwrsc 
median nervure entering the first discoidal cell before the, middle. 
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One specimen from Independencia, Parahyba, Brazil ( ■ lan^ 
and Heath). 

The conspicuously blackened legs of this species ren er it 
very conspicuous and easily recognizable. 

Rhc^as bokeri sp. nov. 

Female. Length G mm. Very I'ale lutcous, with ^e stci- -.Tiati. 
turn block, and the hind femora, tip of their tibia: and tips of a!; lE^jj 
slightly infuscated. IVings pale yellow, with a basal cross-b:<':d « 
fuscous which is more or less separated into two spots, one on thi basal 
vein and the other below the apical part of the submedian cell. I’enj 
and stigma ixile lutcous, fuscous along the clouded parts of the winjr. 
Head twice as broad as thick antero-posteriorly, the narrowest | ::tn rt 
the front one-third as broad as the head, face faintly rugulose, v.itha 
:iort enrina below the antemuc. Antcnme (broken at tips) i>riihably 
about 40-ioinlcd, the joints quadrate. Eyes large, emarginate oiiprisite 
the antenme, ljut not very deeply so; malar space as long as the Imsal 
joint of the antennal flagcUiim. Ocelli large, the posterior nnc«! as iar 
from the eve-margin as fronr one another. Head punctulate bchiml ibe 
eyes. Melsonotum dull, with the j^arapsidal furrows present. Inn ven 
w-eakly impressed. Scutcllum with the basal impression coarsely slriati-d. 
not divided bva median carimi. ilctanotum rugulose, with a mciliaii and 
lateral carinic, wcaklv elevated. Pleura; impunctate, the mcsopkuia 
larger and extending farther downward than usual. Abdomen uiih the 
mrSian «^ f<rinr< e.Klcnding to the middle of the third segment; first and 
second segments \~cry faintly longitudinally aciCTlatcd; first scgmitT.: 
one-third longtT than’broad at tip, its liasc two-thirds as udde .'i.s tlu- li;)-. 
sL'cond segment slightly longer than broad ; third transverse, follmvins 
much shorter, ovipositor nearly one-third as long as the second abik/ntinal 
segment. Legs stout, the femora thickened, csi^ecially those of the hind 
])air. "Wings with the stigma rather broad, its width nearly equal in the 
length of the first section of the radius which is fully as long as the seeinid: 
rccitrrent nervurc received more than half its omi length before thL' tip 
of the first cubital cell; second cubital ci-ll almost as high at apex as at 
base, the second transverse cubitus hyaline except at the corners of t.io 
cell; transverse median ran entering the first discoidal at its middle. 

One female from Rio Madeira (Camp No. 39, Madeira- 
Mamorc R. R.) Brazil, Mann and Baker. 

This is a rather anomalous species, showing somewhat oi a 
transition to Ileterogamus in the length of the first section m 
the radial vein. It is quite similar to the "West Indian, A. 
bifasdatus Ashm., but the abdominal carina extends beyond 
the first segment. 
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Eucystoflustaz gen. nov. 

: to Cystomasiax Sz4pligcti which it resembles in the ixsculiarly 

• ■1 iialpi, but differing in the broadly sessile abdomen, longer 
■ Jian cell, smaller eyes, round tnctathoinric spiracles, etc. 

" iiyjmbling Rhogas in general habitus. Hoad transverse, narrowed 
i.l the cj'esinmigincd behind, ^falar space as long as rhe mandible; 

^ ' . .noderately emaiginatc opposite the anlennic. Maxillary pal]>i 
V--. . Vied, with the first to third joints greatly swollen, but not flattened; 
i;.-.: palpi 3-jointcd, first joint thideened, Imt cylindrical. Clypens 
..y, projecting, with a porrect m\-stax of stiff black hairs. Ocelli 
l ratcly large and close together. Anleniuc s(‘tacei)u.s, a little longer 
ilie ixjdy. Thmnx with the parapsidal furrows deep aiiieriorly, 
hw, .ibbre\Tated behind. Metathorax with a ojinplele median and 
lauv.il carinffl; its spiradcs rather small, round; mestipleural suture 
oiiiinleie, crenulated. Abdomen with a strong median carina on the 
llrsi'iwo segments; a little longer than the head and thorax; «>.'irscly 
liizigiuidinally aciculatcd on the first, second and base of ilnwl segment; 
ftr>l segment one-third longer than the second, less ilian twice as long as 
hri«i<l at tip; second segment slightly transverse; third twice as bmad as 
long: fourth to scvivnth strongly trans\'ersc; all the suluns very deeply 
iini)rcssed. Legs long, rather slender, derLstiy hairy. Wing with the 
intirgitid cdl nearly reaching to the tip, stigma lanceolate, nidius 
originating just before its middle; first section of radius one-thinl n.s 
long as the second; seamd transverse cubitus not swollra; not .so stout 
,is the other veins; recurrent nctvuie at the apical fourth of the first 
cubiial cell; transverse median vein inserted beyond the Ixisnl third 
die first discoidal cdl; discoklal vein Inxjken far below the middle. Hind 
wing with the submedian cdl half us long as the median. 

Type. E. bicolor sp. nov. 

This genus may be separated from the related genera of 
Rhogadinee having dilated palpi as follows; 

1. Pulpi witli lliu joints in pitrt llattcTiL-il, k-af-likc 2 

Palpi with the joints swollen, Init. not liattencil 3 

2. Seconil suction of rstdins twice us lung as the first; upper nml linver siik-s oi 

second cubital cell parallel .Marmshimiott Szep. 

Second section cf rndius less than twice .I's long as the first; sccon-l cuhitiil 
"cell distinctly narrowed toward its tip Prltcyfloina Wesnt. 

3. Metathoracic piracies rouml; abdomen scssik- . . . EHcystomus'iix (ton. nov. 

Metathoradc spiracles slit-like; abdomen peliolritr Cysloniaslas &cp. 

Eucystomastaz bicolor sp. nov. 

Male. Length 9.5 mm. Black, with the base of the mandibles, 
fore coxre, and entire thorax except tip of metathorax, orange-yellow. 
Head twice as broad as thick, strongly convex below the antennre; the 
face with a short median carina just below the antenns; fnnit smooth 
and shining, dighlly concave; vertex and checks smooth; hind head 
liunctulatc; face smooth bdow on sides; elsetvherc microscopically 
nigulose-punctulate. Mandibles vrith the upper tooth twice as l^c as 
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the lovrer one. Antennae (iS-jointed, slender, longer than the bo 
flagellar jennts all about thrice as long as thick; the first three- 
scape o\'^, twice as long as thick. Prothorax smooth and c 
deeply impressed across each side. Mesonotum smooth, ;; 
elevated, especially the middle lobe in front; the parapsidal fum -s w 
sharp, but more or less indicated in front by broad impressions, entd- 
lum triangular, margined only at the sides of the ba^ impies^i 
disc with a few large pimdures. Metanotum smooth medi.-.b' in 
front, on the sides punctate and behind irregularly rugose, ih-ui^ 
smooth, with a few punctures only on the metaplcursc. Al- irjtncn 
highly polished, smooth bej-ond the base of the third segment. Lqg 
long and thickly, hairy on the tibisc and tarsi. Wings deeply infn .e.ited 
nearly black, but with very little violaceous reflation; veins black' 
piccous beyond the cross-veins. 

One male. ParA, Brazil. Mr. Wm. M. Mann. 

This is a very conspicuous species on account of its brightlv 
contrasting thorax, black wings and polished body. 

Subfamily SF.VTinix.£ 

Hetetospilus fasciiventris sp. nov. 

Female. Length 2.2 mm.; ovipositor U.7 mm. Meso- and mcia 
thorax, first segment and ixasterior third of second segment of alxlotnm 
black; head dilute piceous, blade above. Scai^e, base of antma-e. 
oviix)sitor and legs pde yellow. Abdomen, except for the black mark- 
ings, pale honey-yellow. Extreme tips of tarsi and ovijx)sitor black. 
Bead twice as broad a.s thick, moderately narrowed behind the erci 
and somc^rhat excavated behind; strongly margined behind. Vciira 
shining: feebly, but distinctly transversely adculatc; with a circular 
imirression to the side of each posterior ocellus, the two narrowly con- 
nected above the ocelli; ix)stcrior ocelli nearly as far from each other at 
from the c\-c margin; front slightly concat-e, weakly transvcisch 
aciculatc, the lateral margin slightly carinate just above the antenuK. 
Antenrue long and slender, basal flagellar joint six times as long as thick; 
the joints near the middle of the flagellum four times as long as thick. 
Face honey-yellow, rugulosc, d\ peus honcy-ycllow, very combes. 
Mesonotum shagrccned, with deep, convergent crenulatc iiarapsidal 
furrows; middle lobe aciculatc behind as in the following species. Scutcl- 
lum shagreenod, with a broad, deep longitudinally fluted groove across 
its base. Metathorax partly arcolatcd: its upper face with a lateral 
Carina, and the sides of a posterior cariiia, enclosing a large rugulosc 
area which is angularly excavated behind by a large diamond-shaiictl 
supcro-mcAian area that is open behind at the apex of the mclathorax 
and dosed near the base; surface except on the basal area coarsely 
rugose-reticulate. Pro- and mesoplcura; shagreened, the frrnncr mih 
a deep, oblique groove, the latter with a deep groove along its lower 
matyn , several oblique foveate impressions at its anterior angle and 
with a cienalc line along its posterior edge. Metanotum rugose 
reticulate, with a minute thom-like projection just above the iniddb 
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, Abdomen as long as the. head and Ijiorax together; ovatc- 
J . ;:ite; first segment twice as long as broad at tip, with a somewhat 
' . . median space bounded by carinsc converging from the anterior 
g, but not very clearly differentiated from the irregular lon^tud- 
jiculations which cover the segment. Second segment nearly as 
bro^ at lip; adculated on its basal two-thirds; crossed just 
1 ^'.; the middle by a crenulate irnpressed line, and at its posterior 
tlii- i Ijy a broad, shkUow groove; thiid to sixth segments smooth and 
scarcely thickened, sparsely beset with pale hairs. 
\yii _^rsubh^me: stigim and veins dilute fuscous; the former, very 
nai-s'""ly triangulM, emitting the radius somewhat before the middle; 
-ection of radius two-thirds as long as the second; cubitus arising 
Iii'lIl' above the middle of the basal vein; first transverse cubitus 
‘wauling, second weak, hut distinct; submedian cell a litfJc longer than 
the median, the transverse median vein very short, almost punctiform; 
subdisooidal vein interstitial, the second dis^dal cell wide open. 

One female from Ceai^-Mirim, Rio Grande do Norte, 
Brazil. (Wm. M. Maim). 

■ This species is much more slender and structurally quite 
different from the following, and when these small Braconidse 
are better known 'Ihe two will probably fall into different 
genera. 

Hetero^us meridionalis sp. nov. 

Female. Length 2.0 mm.; ovipositor 1.5 mm. Black; apical half 
of antennae and abdomen beyond the second segment piccous; scape 
and base of antennal flagdlum castancous; palpi whitish; coxs p^ 
yellow; teguls and legs dull bntwnish yellow. AVings slightly infus- 
rated, with dark brown stignra and veins. Head shagreened above, 
nigulosc on the face; barely twice as wide as thick and sh^ly narrowed 
bdiind the eyes; with a strong margin behind. Front concave above 
the antennae, but not deeply impr^sed; ocelli in a triangle with its 
shortest side above, the posterior ones nearly tvricc as far ^m the eye 
as from one another. Face evenly convex, piccous, with a small rais^ 
snexith spot below the antennae; clypeus dull yellow', semicircular, with 
the arcuate upper margin indicate by a &e raised line. Cheeks 
sniooth and pd^ed, mdar space about one-third as long as the nearly 
ciicular eye. Antennae ^-jointed, very slender; scape subcylindrical, 
twice as Img as thick; pedied quadrate; first fiagellar joint four times as 
long as thick; following giadudly diortening, those near the middle of 
tte flagdlum three timBs as broad as thick. Thorax finely sbagrccnod, 
with a faint aeneous tinge; parapddal furrows deep and crenulate; 
middle lobe of mesonotum wiA three ^ort, deep longitudinal grooves 
before the base of the scut^um. Scmtellum with a broad, deep, 
km^tudinally ffuted groove across its base. Metathorax rugose- 
reticulatc, with a rather ill-defined area on cadi side at the base; these 
areas much more findy sculptured occept around the border. Piopleurae 
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with a bmad horizontal, crcnulatc furrow, nigulose anterif 
ru{;osc-Feticulatc behind; mcsopleura shagreened, with an 
crenalc groove near the upper anterior an^e and a similar one . 4 )p :f 
posterior edge. Abdomen as long as the head and thorax 
downwards and obovatc when seen from above; sessile, the first 
as long as broad at tip, the base somewhat over twice as bro: a.i thi> 
apex. First and basal two-thirds of second segment long]- 
ariculatc, the striae becoming finer a^'cally; beyond to the ape: .rnrjr,tj, 
ami shining, nith brood rufous margins on the second to fifth s ’nemV 
sixth entirely castancous. Second segment with a fine im^ 
across its middle and traces medially of a second groove ju> 
this line. Legs slightly thickened on the Cemora; sparsely pi' -i- ^rj, 
pale hairs. Wings subhyalinc, the stigma narrowly triangular. 
the radius at its center; cubitus arising near the top of the b;; ..-J \d, 
first transverse cubitus bareh* discernible, interstitial with the r.-airm 
nervure; second one weak, but distinct; first section of the radiix ihm 
fourths as long as the second; submedian cell slightly longer Oian ih 
median; subiliseoiilal vein interstitial, the second discoidal ivU itjij 
open. Hind tving with a closed basal cell, but without a radius. 
tor as long as the abdomen, fulvous, black at tip; its sheaths pitvous. 

One female from Cear4-Mirim, Rio Grande do Norte 
Brazil, collected by Mr. Wm. M. Mann. 

This species approaches 11. nigrescens Ashm. from th 
Island of St. Vincent, but has no white ring at the base of thi 
antennjB, and the ovipositor is twice as long. 

Heterospilos dubitatos sp. nov. 

Female. Length 2 ram., ovipositor O.C mm. Piceoas, varied riil 
rufous; legs testaceous, nrings subh>’alinc. Antenns with the sca|( 
yellow, except at tip; fiagdlum piccous, fuscous toward the base; pal? 
whitish; collar, mesunolum and mcsopleura black; remainder of thmu 
rufous; abdomen black beyond the transverse groove on the sccons 
segment; rufous basolly; ovipositor \'cIlow, with black tip; legs pale 
testaceous, blackened on the tips of the tarsi. 

Resembles H. meridianalis very closely hi stricture, but the saten- 
mo arc 23-jomted, the triangular area on each side of the metathwaxa; 
base is sharply defined, and not at all sculptured, except for a rovr of 
punctures around its edge, the first abdominal segment has a iny 
distinct elevated median portion defined by a pair of carime that on- 
AfTgc somewhat from the anterior angles to near the tip of the scgmcffi: 
the second segment bears lwx» complete, approximate transverse funwis 
near the middle, this segment being considerably longer tlian n'ide 
instead of quadrate, and the first section of the radial vein is fully is 
long as the second. 

One female from Ccara-Mirim, Rio Grande do Xotlf. 
Brazil. fW. M. Mann). 
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e three spedes of HeterospUus here described may be 
■ ,uished as follows: 

I segmeat of abdomen as long as broad at tip; abdomen con^icuously 

; nded iwth yellow. faseiiveHlris 

.. segment distinctly shorter then brand at tip; abdomen black, more or 

.!.< nifous at base 

I '-.'ositor os long as the abdomen; Gist section c£ the radius much shorter 

.■’.m the second; abdomen black //, meridioHalis 

• ."posilor scarcely more than one-half as long as the abdomen; first section 
the radius as long as the second; abdomen rufous on. the first segment 
.mJ basal half of the second dubious 

Family alyshoje 
I dlasta oigripemiis sp. nov. 

Male. Length 3.5-6 mm. Black, witii the thora.'t and basal half 
of the abdotnen honey-yellow; wings very strongly inflicted, almost 
black. Head large, highly polished, a Kttle more than twice as broad as 
long, not narrowed bdund the eyes. Clypetis very small, sharply triang- 
ular, closely punctate, face punctulate; front smooth and highly polished 
with a deep transverse depression above the antenna: ai^ below the 
ocelli which occupy a small triangle isr from eyes; antcmiaj long, 
onc-half longer the body; with fifty jomts. The fourth very 

<listinctly longer than the third. Mandibles tusoous, witb black teeth, 
oa^y' punctate externally. Palpi very delicate and slender, pale 
■dlow. Eyes aknort circular, their diameter equalling tlie length of 
he fourth antennal joint. Mesouotum smooth and polished, with deep 
Inmgly convergent parapsidal furrows which unite far before the 
cutdluni. Scutellum strongly corivex medially in front, straight on 
bs pnslciior edge, and at the base with a broad deep depressitm sejiarat- 
□g it from the mesonotum. This groove is divided on the median line 
ly a fine carina. Fleurse smooth and shining, the mesopleura deeply 
npressed just bdow the wir^ and with a foveate impression just b^ore 
he carina which separates it from the metapleura. Metathorax 
mooth, with a strong median carina that bifurcates behind to form a 
iroad triangular pef^ar area; also wilii a lateral, strongly sinuate 
arina that curves laterally to go out beyond the moderatdy snoall, 
ircular spirade. Metapleura rvith a large drop for'cate impression 
nst anterior to the spirade and a smaller one below, near the middle, 
ost b&itnd the anterior margin. Abdomen broadly sessile, peculiarly 
anned at the base in that the ventral part of the first st^ment spreads, 
ut laterally beyond the dorsal part; seen from above it is exposed 
dujul on each side to a width of nearly one half the dorsal plate. The 
stter is less than twice as lung as broad at the lip which is twice as wide 
s the base; spirades at the middle, very prominent, their tips as far 
as the posterior angles; petiole at with two short, convergent 
ariiKe. Abdomen smooth and lining, Init little widened medially 
nd one-half kniger than the head and thorax together; black above 
ej'ond the secmid s^ment. Legs dender, loo^y bmry; entirely 
■bde, c.Yo^t for yellowidi tips to the trochmters. bases to the tibis 
nd a fuscous tinge on the tarsi and anterior tibi:e. Wings blackened, 
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piceous with black and vems. Stigma lanceolate, the radut 

ariting at its posterior third; half as broad as radial cdl; 
section of radius twice as long as the first. First section of’ 
sinuate, the recurrent nervure received distinctly befrae the ti. of 
first cubital cell; subxnedian cell considerably longer than the . 
subdiscoidal nervure arising below the middle of the discoiej.;! 
altiK^h in position it lies far forward, due to the upper sectioii o|^ 
discoid^ vein being nearly pualld to the axis of the wing. Hi<;d ^ 
with the radius and subdiscoidal vein wdl developed. ™ 

Four spedmens, showing practically no variation, froig 
Abunfi, Rio Madeira, Brazil. 

This is the first species of Idiasta to be described from tie 
neotropical region. 


EXPLANATION OP PLATE. 

Fig. 1. OpkiofiatrMa SMCtdilkoraE sp. nov,, wingi. 

Fig. 2. Eueystemattas bieolor gen. et sp. nov., wings. 

Fig. 3. Idiasta itigripetusis sp. nov., wings. 

Pig. 4. Bracon crassitarsis sp. nov., fore tarsus. 

Fig. fi. PoroMnui'ea maaai gen. et nov., hind leg. 

Fig. 6. Eucystomastax bicolar gen. et sp. nov., tnaxillary palpm. 
Fig. 7. MesosteHoideiu crassus ip. nov., portion of fore wing. 
Fig. 8. Cryptas heath* sp. nov., portion of fore wing. 

Fig. 9. OpkunuUus mami ig>. nov., wiqgs. 

K*. 10. MetapleeUs braHMeri ag. nov., maiillary palpus. 

Pig. 11. Braetm pam^is sp. nov., wings. 






the LACLMiA Df THE MASLLA OF THE 
HYMEHOPTERA.* 

fly Aiax. D. MacGhjjvbay, 

University of Illinois, Urbans, lUinou. 


■ he majtilla of biting insects consists of six pieces. I'hcre 
i, the pronmal end a two segmented card© (c), which articu- 
laii ■■ the maxilla to the head capsule (Kgs. 1 and 2t). Attached 
to iho distal end of the cardo there is in the cockroach 
(Fii,'. 1) a rhomboidal-shaped piece, the stipes (j). The stipes 
in the locust (Kg. 2) is also rhomhoidal in outline but is limited 
in its articulation to the mesal portion of the cardo. There is 
borne at the distal end of the stipes in the cockroach a two-seg- 
mented, somewhat bent tongue-shaped piece, the galea, (g) 
The galea of the locust is also two-segmented but borne at the 
distal and lateral margin of the stipes. At the proximal end 
of the galea against the lateral margin of the stipes, there is a 
small sderite, the palpifer (/>), which bears the five segmented 
maxillary palpus. The proximal segment of the galea and the 
palpifer m the locust constitute the lateral margin of the stipes 
There is borne at the distal end of the stipes on the mcsal side 
another appendage, which bears three prominent teeth at its 
distal end. This is the lacinia (la). The arrangement of the 
^s m the maxillffi of biting insects is for all practical purposes 
identical with the above description and the figures of the 
maxilla of the cockroach and the locust, showing two distal 
pTOS, a lacinia on the mesal side and a galea on the lateral 
side, with a segmented maxillary palpus attached on or near the 
lateral margin at the proximal end of the galea, and is character- 
istic. 

If the mt^lla of Macroxyela infuscala (Fig. 3), one of the 
mo^ gMeralized members of the order Hymenoptera, a len- 
thredimd, known to me. is compared with that of the cockroach 


^ Entomological Luboratorics of the UnivcTsity of 

Hfferenlialis as hwe fimTOl shovrs a narrow proi- 
agaiiS the ectaf v * j* P«>*inial cmi; shorter piece articidate 

ttemarein rf ^ capwile and the larger piece passes beneath 

K aTehi^JlS!? “d «rves for the attachment of muscles. These 

because it species. It has overlooked 

removed attached to the head capsule when the mioilla is 
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or locust, a somewhat similar condition is found. ^ The ardo^ 
however, consists of a single piece which bears at its dis’ \ end 
an irregular-shaped stipes. The stipes bears at its ^stal id 
the mesal side a quadrangular-shaped sderite, which fr m iij 
position must be the lacinia. There is borne on the later ? paj( 
of the distal portion of the stipes a two-lobed^piece, the '.jalea, 
which consists of a larger outer and a smaller inner lobe. Thg 
suture dividing the galea into two pieces is obsolete. Alviough 
not demonstrable, it is quite likely that the small mesal jobe of 
the galea is derived from the proximal sclerite of the gal- a and 
the large lateral lobe from the distal sclerite of the galea. The 
palpifer and maxillary palpus occupy corresponding pesiiions 
to these sclerites in the cockroach. The maxilla of Macroxytk 
is short and broad and retains many of the general features and 
appearances of the maxillae of the cockroach and locust. 

The mgyilla. of Dolerus unicelor (Fig. 4), another tenlhredi- 
nid. differs from that of Macroxyela in that it shows some of the 
tendencies so characteristic of the maxill® of the higher Hj tnen- 
optera an elongation and narrowing of the parts. This is 
especially marked in the cardo of Dolerus. The maxilla of 
Dolerus also has three lobes at the distal end. The rounded 
setaceous lateral portion is the homologue of the large lateral 
lobe of the galea of Macroxyela, while the mesal and proximal 
rounded lobe is the homologue of the small mtsal lobe of the 
galea of Macroxyela. The lacinia is a long, pointed lobe pro- 
iecting beyond the mesal lobe of the galea but attached to the 
stipes beneath this lobe of the galea. Dolerus is a compara- 
tive! v generalized tenthredinid yet it shows an early stage m the 
migration of the lacinia from the distal end of the ^ 

somewhat similar condition is shown in the maxilla of an 
ichneumonid, Opkion bilineatum (Fig. 5). The two lobps rf 
the galea are large, the mesal lobe is a broad flat plate 
almost completely covers the lacinia, which is a broad lote 
attached to the side of the stipes. The lateral lobe of the ga 
is elongated and terminal as in the higher Hytnenop^a. 

In the white faced hornet, Vespa maculata 
maxilla shows a decided elongation of all the p^, the ca , 
stipes, and lateral lobe of the galea. The sclerites art 
arranged in the same plane as with the maxilla P«v ^ 
described. This is due to the fact that the maxilla cIomj 
appressed to the sides of the convex labium or lower lip. 
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hanged somewhat the orientation of the parts. The galea 
-'lost as long as the elongated stipes and is composed for 
part of a large lobe which is the homologue of the 
■■ ■ al lobe of the galea of the maxills previously described. 
V' - homologue of the mesal lobe is much smaller and has 
-iged its position somewhat. It is a small lobe placed on 
\'ny surface of the larger, lateral lobe, nearer its lateral than its 
moal margin. The mesal margin of the small, mesal lobe is 
iti'-rked by a row of long seta^. All the sutures between the 
.qri s of the galea and the stipes are obsolete. There are several 
liarii and light areas with oblique ridges where they probably 
fu<p. but specimens prepared with caustic potash show no indi- 
cation of a suture in this region. The lacinia is a small but well 
marked lobe attached to the mesal margin of the proximal end 
of the stipes. Its position is clearly indicated in figure C. The 
distal end of the lacinia is usually folded under the pro.ximal 
end of the gal^a and more or less concealed. It shows distinctly 
on unmounted specimens studied in alcohol. 

A thread-waisted wasp, Spkex pennsylvanicus (Pig. 7), 
shows a somewhat different condition. In the maxilla of this 
insect the small, mesal lobe of the galea is wanting and the 
lateral lobe developed into a greatly elongated, blunt piece, 
which projects for some distance beyond the stipes and is almost 
as long as the maxillary palpus. There is a groove along the 
lateral marEiTi of the galea that may mark the line of separation 
of the small, mesal lobe of the galea. Unfortunately it was not 
discovered until it was too late to remedy the defecl , that the 
figure of this maxilla was turned in the oppsitc direction from 
the others. The lacinia is located at the proximal end of the 
galea in this maxilla. It is a broadly rounded lobe. Its loca- 
tion and the development of the proximal end of the gdea as 
an overhanging projection would suggest that the lacinia had 
been modified into a supiwrting piece. 

The greatest modification of the maxillae is found with the 
bees where they have been greatly elongated into plates for 
close appression against the labium for the formation of a tube. 
The maxilla of a bumble bee, Bombus terrieda (Fig. 8), shows 
this condition well. The galea is a sword-shaped blade as long 
as the remainder of the maxilla. It is attached to the distal 
end of the stipes. Tlie two are ftised without any indication of 
a suture. There is an oblique ridge marking the edge of a deep 
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furrow with lighter intervening parts. It is likely th: thij 
oblique, clear area distad of the ridge marks the distal I, qj 
the stipes. This would make the union between the stip gjjj 
galea an oblique one with the maxillary p^pus att^ed , the 
distal prolongation of the stipes. A similar condition •. H 
noted in the other maxill® figured. The furrow exT .ding 
across the maxilla is the limit of the distal part of the i 'ixilla 
that is folded under the labium. If this ridge be considi ed as 
the suture between the stipes and the galea, it woidd plr- e the 
maxillary palpus on the galea, which is an impossible in: crpre- 
tation in the light of the other maxill® studied. In tK- more 
specialized Hymenoptera, wasps and bees, there is a cuiicular 
membrane connecting the maxilla and the labium, which serves 
to close the mouth cavity on the ventral side. The distal edge 
of this membrane is attached to the stipes near the proximal end 
of the ladnia. This membrane is particularly well marked in 
mounts of the entire maxilla and labium of Bombus. In such 
mounts, the lacinia can be identified as a round lobe with long 
set® on its distal and lateral margins. It is placed adjacent to 
the distal margin of the membrane extending from the maxilla 
to the labium and is attached to the mesal margin of the stipes 
near its distal end or to the uncolored area of the stipes.* This 
lobe is so distinct, once it has been seen, it is hard to understand 
how it has remained undescribed for so long. The lacinia, 
while showing distinctly in specimens mounted in balsam, can 
be studied to better advantage on maxill® that have hem 
cleared in caustic pptash and examined in a watch glass in 

alcohol. ■ i. ■ 

Insect morphologists have been fairly unifonn in their 

statements regarding the lacinia in the honey bee. Apis tndlifics 
(Fig. 9). All the more important text-books on entomology 
figure a maxilla of Bombus or Apis, but without indication efi the 
lacinia. The following quotations are typical for the marilla 
of Apis. Comstock and Kellogg* describe these parts as 

follows: . 

"Stipes. The stipes is an irregular, elongate sclent^ 

strongly chitinized. Its proximal end is bluntly rounded and 
swollen. The stipes articulates with the proximal segment 01 
the galea (sec below) by a diagonal face. 

•Comstock, John Henry ami Kellogg, Vernon L. The elements of insect ati»t 
omy. Ithaca. 1901. Pj>. 7^79. 
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■ Galea. The galea (we indine to believe this part homolo- 
-vith the galea of the locust's maxilla, rather than with the 
r -a because of its two-segmentcd condition) extends distad 
\ the stipes as a tapering blade-shaped piece. It is composed 
* ■ VO segments. The proximal one is small and triangular, 

- \'ulating by the entire length of one of its margins with the 
t*-- vs. The distal segment or sderite constitutes the real 
bi-.dc-like portion of the maxilla, and nearly equals in length 
the ligula and labial palpi (see belovr). Its surface is unequally 
divided into two portions by a submedian, dark-brown, longi- 
tudinal Kne. (This line may indicate a coalescence of galea and 
lacinia into this one blade-like compound sderite). This line 
bears several hairs, and there are scattering hairs elsewhere on 
the sderite, espedally toward the distal end. " 

Snodgrasst writes as follows of the maxilla of the honey-bee: 

" Let us now return to a study of figure 15D. The series of 
lateral pieces as already explained are the maxillae. A com- 
parison with figure 3B representing a generalixcd maxilla will 
show that these organs in the bee have suffered a greater modi- 
fication than has the labium, but the parts can yet be quite 
easily out. The main basal plate (si) is the combined 
stipes, * 5 ubgalea, and palpifer, the basal stalk is the cardo {cd), 
and the little peg-like process {mx pip) at the outer end of the 
stipes is the greatly reduced maxillary palpus. Hence, we have 
left only the terminal blade-like lobe {mx) to account for, and 
it is evident it must be either the galea or the lacinia (See fig. 
3B, go and k) or these tw'o lobes combined. Here again a 
comparative knowledge of the mouth parts of Hymenoptera 
comes to our aid and shows dearly that the part in question is 
the outer lobe or galea, for the inner one becomes smaller and 
smaller in the higher members of the order and finally disappears. 

'ftere is expressed in these two quotations very different 
views, the former that the galea and ladnia are probably 
coalesced and the latter that the ladnia is wanting. This is 
the status of the ladnia in the higher Hymenoptera, writers 
consider it either as fused with the galea or as obsolete. 

A comparison of the drawing of the maxilla of the honey 
bee with that of Bombus shows it to be similw in form but 
shorter and consists of a long, slender, proximal piece, the cardo, 

tSnodgras*. R. E.— The anatomy of the honey bee. U. S. Dept. Agr.. Bur. 
Entom., 'fteh. Ser. No. 18. 1910. Pp. 45-46. 
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and a distal piece divided into two regions by the difiere ce in 
coloration. The distal two-t h irds is a blade-shaped piec< \ritl) 
a median ridge bearing sets. This blade-shaped piece 
galea and the median ridge is the supposed line of coalt -.jeni^ 
of the galea and lacinia of Comstock and Kellogg. T! 
bome on the lateral margin at the proximal end of the {.-I'lea a 
two-segmented appendage, the palpifer and a one-segn ^nted 
maxillary palpus. The palpifer is inserted in a furrow the 
side of the maxilla and can be pushed back against the Ixittoq 
of this furrow so as not to project beyond the lateral margin of 
the maxilla. There is a distinct convexity at the distal ‘-nd of 
this furrow and an oblique line extends across the maxilla 
from this point, which probably marks the division between the 
galea and the proximal piece of this portion of the maxilla, the 
stipes. The suture between the galea and stipes is obsolete. 
The lacinia is a thin, cuticular lobe attached near the niesal 
margin of the stipes at its distal end. It is not attached at the 
margin of the stipes but a short distance within. The lacinia 
at its distal margin is developed into a lobe which rests upon the 
base of the galea. It is so delicate that where it rests 
upon the galea, its distal end appears like a faint, cun'ed, 
transverse suture. The distal end of the lacinia resting upon 
the galea is evidently what Comstock and Kellogg have mu- 
taken for a suture separating the galea into a triangular proxi- 
mal piece and a distal blade-like piece. The lacinia is larger 
aqd more distinct in the honey bee than in Bombus. It shovs 
very distinctly on specimens cleared in caustic potash and 
studied in alcohol. 

The lacinia was found to be present in the maxillae of prac- 
tically all the Hymenoptera examined. It is very large and 
distinct in Priocnemis, fully one-third the size of the galea 
which is greatly expanded and consists of two distal lobesr In 
the large carpenter ant, Campanotus, the lacinia is a distinct 
lobe at the proximal end of the galea. Wheeler* considers it as 
present but his figures of the maxillae copied from Janet do not 
show it. A species of Andrena also shows it as a lobe similar in 
form and location to that of Bombus and Apis but smaller, llie 
only hymenopterous insect examined where the lacinia was 
found to be completely wanting was the short tongued bee, 

•Wheeler, WT. M. — Ante, their strueluiv, development, and behavior. Ne« 
York. 1910. P. 19. 
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^ i - jtchlora. In this bes the galea has been reduced to a mere 
r' ':que knob at the distal end of the maxilla and the stipes 
t;.v «fonned into a blade-^aped organ with a distinct palpifer 
a five segmented maxillary palpus on the lateral Tnaty n 
r.. '.r the distal end of the maidlla. 


LIST OP ABBREVIATIONS, 
c. Cardo. 

cl. Pramial segment of cardo. 
cS. Dutal segment of cardo. 
g. Galea. 

gl. Distal segment of galea. 

g2. Proximal segment of galea. 

la. Lacinia. 

mp. Maxillary palpus. 

p. Palinler. 

a. Stipes. 


PLATE XVHI. 
(Drawings by Alvah Peterson.) 

1. Periplancta orientalis. 

2. Mdanophis differentialis. 

8. Macroxyela infuscata. 

4. Oolerus unicolor. 

5. Ophion biliiicataim. 

6. Ve^ maculata. 

7. Sphes pcnniiylvasicaB. 

8. Bombos tenicola. 

9. Apis mellifics. 




A. D. JHuOUlirran. 



the pupal wings of HEPIALUS THULE. 

By Alex. VJ . MacGillivray, 

University u£ Illinois, Urbana, Illinois.* 

. adult wings of the different species of the genus Ilepialus 
. 1 -, . particular interest because they show such a generalized 
^'.i iiiion. They approximate the closest to the hypothetical 
vir ' tvpe of Comstock and Needham of any insect’s wings with 
wliich I am acquainted. This hypothetical type is supposed to 
the number and arrangement of the longitudinal veins as 
t1u-v e-xisted in the primitive insect’s wing. These authors have 
shown that a study of the arrangement of the tracheae preceding 
the formation of the veins in developing wings throws much 
light on the homology of thic veins of the adult wing. Many 
developing wings of Lepidoptera have been studied and figured, 
but so far as I am aware no investigator has studied and figured 
the developing wing veins of a species of Ilepialus. It was my 
good fortune, through the kindness of Professor J. M. Swaine 
of MacDonald College. Quebec, Canada, to obtain pupaj of 
Ilepialus thule hardened in formol in the right stage for a study 
of the develop in g wing veins. These specimens showed not 
onlv the tracheae, w^hich are represented as black lines on the 
accompanying figure, but also the veins, w'hich are represented 
as white bands. Unfortunately nothing could be determined 
as to the arrangement of the trache® after thej' left the veins 
and entered the body. The various veins will be taken up 
in order. 

Costa . — ^The costa can be traced as a distinct, unbranched 
vein in both wings a short distance within the costal margin. 
A trachea was found only in the costa of the front wings and 
this was only a mere stub. 

Subcosta . — The subcosta shows as a two-branched vein, 
identical in form with the subcosta of the hypothetical type. 
The tracheal stem of subcosta is distinct and in the front wing 
branched midway between the base of the wing and the point of 
separation of subcosta into Sci and Sc., though in the hind 
ivings the point of branching of the trachea is much nearer the 
point of separation of the two branches of subcosta. The 

'Contrlfaiution from the Kntomolojpciil Laboratorii’S of the Universitj of 
[llincnsi, Xo. 30. 
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tracheal branch supplying Sci is much weaker than that «. .tenfl. 
ing through Sc*. The preservation of both branches of si costa 
is peculiar to the Jugatm among the Lepidoptera. i the 
Hepialidaj, this condition differs with the different spe* os-.ij 
some species they are both wdl preserved, in others the > onion 
representing the free part of Sci is sometunes present i : both 
wings, sometimes present in the front wing and wanting m the 
Viinrl wing or vice versa, or it may be entirely wanting i i both 
wings, while in still other species no trace of it is ever found. 
The portion of subcosta always preserved is the long, straight 
stem represen tin g Sc*, so that if we may judge froiti the 
form of the vein preserved and the decadent condition of the 
trachea of Sci, as shown here, the tip of the subcosta as pre- 
served ’throughout the higher Lepidoptera must be Sc*. 

Humeral Cross-Vein.— Toe humeral cross- vein is usually 
preserved in the Hepialidae. It is distinct in this species and 
located in its usual place between costa and subcosta near the 


base of the wing. 

jiadius . — The radius, both so far as the tracheae and the 
developing veins are concerned, consists of five branches. A 
basal stem dividing dicholomously into an unbranched vein, Ri. 
and a stem which divides dichotomously into R*+i and R,-f» 
Each of these in turn divide dichotomously, the anterior bto 
R* and R* and the posterior into Ri and R*. The number of 
branches and their method of dividing is identical with the 
hypothetical type. The radius of the hind wings of Ihpialra 
as is common in the Jugatae, contains as many branches as the 


radius of the front wings. 

Media.- The media of both wings is similar in form and 

consists of three branches. The median trachea of each ^ 
lies in the same vein cavity as the radial trachea at the proxiinal 
end of the wing. They extend along side by side for wme 
distance, then the medial trachea bends away from m 
radial trachea, and pass into the median vein cavity. 
median tracheae branch dichotomously near the base of ^ 
wing, the anterior branch from this dichotomy ^tcr a 
distance divides again dichotomously into Mi and M*. 
posterior branch from the first dichotomy passes unbranchtf 
directly to the wing margin. Thia branch of media m 
hypothetical type gives rise to M* and M*. None o 
pupal wings of Hepialus examined gave indication of ^mau 



Pupal Wings of ITepialus Thule 


241 


I - 

l- .-ohes arising from this trachea.' The cross- veins are all 
..lit trachese as is the usual condition in generalized 
_■>. The ^stcrior branch arising at the first dichotomy of 
. ;.i in Ilepialus is undoubtedly the homologiie of the imsterior 
i.; -.i h at the first dichotomy of media of the hypothetical type. 
'1 ; i- branch in the hypothetical type divides dichotomously 



Fig. 1. Hepialus thulc, pupul wines. 
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into Ma and M*. so that this branch in Ilepialus must rc] ^sent 
Ma Ml or as it is h«e labelled, Ma+i. The positior. if thg 
branch Mi in the Lcpidoptera has not been definitdy ■ aced. 
Comstock and Needham figure the wings of SthenopK, in tl hind 
wing of which there is an extra branch on Cui, wMch the labd 
as Ml. This would mean, if this interpretation is correc . that 
Ml is coalesced with Cui in the higher Lepidoptera. Tht wings 
figured are of a species in which Cui is usually unbriniched. 
The specimen figured is undoubtedly an abnormal specii.icnso 
far as the branching of Cui is concerned and should have no 
weight in deciding what has become of Mi. That the above 
authors were in doubt is shown by the following foot-note taken 
from their paper : “ With our present knowledge it is impossible 
to determine the way that vein Mi has disappeared in the 
Frenatae Wc have seen no indication that it coalesces with 
vein Cu. as in Sthenopis, for in all pupa: of this suborder that we 
have examined the medial trachea is only three-branched. We 
are obliged, therefore, to omit any further reference to this 
vein in the discussion of this order.” The venation of 
species of Hepialus is frequently abnormal. This is stnkingly 
true of Hepialus humuli, I have seen wings which had extra 
branches on both media and radius. In the case of radius, 
specimens have been examined that contained six, seven, and 
even eight branches. So that the condition figured m the hind 
iving of Sthenopis is not unusual. The fact that none of the 
pupal wings showed any branching of this portion of the Lraches 
of media in either ynng and the further fact that Hept^us is one 
of the most generalized of lepidopterous insects, where o£ aU 
places positive evidence should be sought for 
this point, the interpretation must be, that the ^ird branch rf 
, medS in both wings, not only of Hepialus but of the Lcpidop- 

^k^^-M^ial Cross-Vein.— The radio-medial ^ss-vei^ 
distinct, in its usual place between Rs and Mi, and is no pre- 
ceded by a trachea. . 

uJial Cross-Vein.— The medial ejoss-vem « PtJ®- 
distinct, in its usual position between Ms and M*, an 

^ C«6tfttJ^-Thc vein cavity of the cubitus of the front 
is located some distance behind the mdio-medial y«n a^t._ 
It is free for a short distance at the base of the wing, 
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; with another vein to a point opposite the point of separa- 
.if media and radius. Here the cubitus bends abruptly 
I .-d the apex of the wing for a short distance and then turns 
!, :,tly again toward the wing margin, parallel with M,. Just 
;'e reaching the wing margin, it divides into Cui and Cu.. 
T' basal part of the cubital trachea of all the front wings 
si;: lied did not lie in the cubital vein but took a short cut 
toi. :ird the base of the wing. With the limited material at 
hand it is impossible to determine whether this is a normal 
coiidition or an artifact due to the mounting. The cubital 
vein cavity and trachea of the hind wing is situated much nearer 
lo the medial trachea and vein cavity than in the front wing. 
The cubitus extends parallel to the media until near the wing 
margin where it divides into two branches, Cui and Cut. 

Medio-Cubital Cross- Vein . — ^The mediO'Cubital cross-vein 
is present, distinct, and in its usual position between Mj-hi and 
Cui. This cross-vein differs from the other cross-veins in its 
oblique direction, a direction very suggestive that this was the 
course of the fourth branch of media. The entire lack of tracheae 
iu these veins defeats such an interpretation. 

Arculus . — ^The arculus is a cross-vein-like .5tructure at the 
base of the wing extending between radius and cubitus. The 
term arculus was first used for this structure in the wings of 
the Odonata, but as pointed out by Comstock and Needham, it is 
present in the wings of many ins«:ts. It is wdl developed in 
the wings of many Diptera but has not been pointed out hitherto 
in the wings of the Lepidoptera. The arculus, w'hile cross- 
vcin-like, is in reality a compound structure. The stem of 
media passes to the base of the wing midway between radius and 
cubitus to the arculus, makes an abrupt bend to the front of 
the wing, forming the anterior portion of the arculus, extends 
to ra3.ius, and then makes another abrupt bend and extends to 
the base of the wing in combination with radius. The posterior 
part of the arculus is a true cross-vein, extending from the first 
.abrupt bend of media to the cubitus. The anterior or median 
portion of the arculus may be designated as the anterior arculus 
[(da) and the posterior part, consisting of a cross-vein as the 
■posterior arculus {pa). 

I Both front and hind wings of Hepialus thule show a well 
developed arculus. Practically all of the carefully prepared 
drawings of the wings of the Jugatse give some hints as to the 
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actual condition, though most of them indicate the nj' 'lia 
coalesced at base with cubitus. An examination of the . 
of the pupal u-ings of Hepialus tkule shows the trachete o .nei]j 
lying along side the trachese of radius in the wing ca- .ipj 
radius. A short distance from the base of the wing the 
trachea diverges from the radial trachea into a bro veij 
cavity of its own, which passes obliquely across the wi; ^ fo^ , 
short distance and then turns toward the margin of i .. 
between and parallel to the radial and cubital vein cavi '.i-j gj,, 
traclica?. The oblique part of the median vein cavii ti,, 
anterior arculus (aa). Near the point where the median ; ruplif 
bifurcates, a broad vein canty joins the median vein ca-i-.v am 
passes obliquely, posteriorly to the cubitus. This latter ■ i1 jliqm 
vein cavity is not supplied with a trachea. It is the 
part of the arculus, the posterior arculus (pa). The pnNiorir, 
arculus of the front wing is much longer than that of thi- hir, 
wing. This explains why in adult wings, the media frujiicm^ 
appears to be joined to the radius in the front wing an l to th, 
cubitus in the Itind wing. 

There is a great variation in the constituent parih of ilii 
arculus in the wings of different insects. This is cspocialh 
true in the Diptcra, A generalized condition is found ir. maij 
wings, such as those of Tabanits or Leptis where the mc'/aii vci; 
joins the middle of the arculus. In such cases, the aiiiTioi 
arculus and the posterior arculus are subcqual in length. Two 
lines of modification may be developed from this gcneraliza! 
condition. The media may migrate along the arculus nearer 
and nearer to the radius until it actually joins the radius. The 
anterior arculus through this migration becomes shorter and 
shorter, with a corresponding lengthening of the iwsterior 
arculus. When the media joins the radius, the anterior arculus 
is obliterated and the arculus is wholly cross- vein in stnifture 
or posterior arculus. If the posterior arculus atrophies in the 
descendants of such forms, the radius would appear to aria 
directly fron the radius without an abrupt bend. The second 
condition is found where the media migrates toward cubitus. 
There results a similar shortening of the posterior arculus and 
an elongation of the anterior arculus. This may proceed unnl 
the media is free from the arculus and coalesced with the cubitiK 
as in the wings of Pantarbes or Era.v. Whereas the cross-ttai 
like structure was all cross- vein or posterior arculus in the first 
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ill the second case it is all median or anterior arculus. A 
ar atrophy of the anterior arculus may take place and a 
' • lilion like that found in the wings of the muscids 
. ■■ where appears to aris® from cubitus. This shows 
]- L-ven in the two wings of the same species, as certain Jugatie, 
1- media may appear to arise from the radius in the front wings 
a!.,', from the cubitus in the hind wings. 

Inal Veins . — The front wings of Hepialus thule has two 
.iii.il i-eins, each represented by a trachea. The first anal \xin 
is cualesc^ for a part of its course w-ith the stem of cubitus, 
manv figures of wings of Hepialus show a cross-vein between 
niluTus and the first anal vein, the cross-vein is the true course 
of cubitus. The apparent continuation of cubitus proximad of 
this cross-vein is the posterior arculus. The second anal vein 
Ufa close to the wing margin and the vein cavity is not well 
developed. The hind wing has three well developed anal 
tnicheae in three equidistant vein cavities. The vein canty of 
the first vein is not so distinct as the others. 



ANATOMY OP THE TOMATO-WOHM LARV/ 
FROTOPARCE CAROLmA.* 

By Alvah Pbtbmok. 

The larvae of Profoparce Carolina are excellent sub ts 
the study of the anatomy of a developing insect. Its /p 
abundance during the late summer and early faUma it at 
available subject throughout the middle west. Then are no 
detailed investigations of the larva of this family, si that a 
discussion, such as is given in the following pages, w- lid not 
seem out of place. This investigation was started unde- !>. ^ 
D. MacGilKvray, in order to acquire some information to the 
internal anatomy of insects. Since there is such a dt arth of 
literature dealing with the larv® of American Lepidor'tpra. I 
have prepared, at his suggestion, the following dej^ripiioas 
and figures, I am greatly indebted to Dr. MacGilhvary for 
suggestions and other help. I have found Mr. A. G, Hiiininers 
excellent paper on the nervous system of the larva of Con-delis 
cornuta L. very useful and n-ish to express my appreciation of it. 


METHODS. 

When the work was first taken up, it was doubtful if « 
could be completed in one season, for only a limited amount o: 
good material was available. There still remain a few points 
that need further observation, and these will be mentioned later. 
The best material for dissection proved to be larva* that had 
SnSed in hot water and preserved in alcohol. Even 
with the largest and the best prepared specimens, one finds that 
the internal structures are not as- easy to follow as one might 
exoect. Especially is this true with respect to the nervous arf 
circulatory systems. The factor causing the greatest difficulty 
outside of the frailty of the material, is the existence of a su^- 
abundance of adipose tissue or fat. To remove this fat. 
tearing on destroying other parts, m order to 
various organs, is difficult. The larvm were opened by 
a longitudinal slit along the meson on the dorsal or ^ 
aspects and laid out flat and pinned in dissecting 
gentlv rubbing and teasing the masses of adipose 
?an remove a sufficient amount to be able to observe the coieiri 

^OArtribulicm from the Eni.,m.iloKical L;il>«.ruu.rics of the Lniwr^iy d 
Illinois, Xo. 31. 

2^6 
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Sta ining the tissues with a weak solution of Delafield's 
■itoxylin was found very useful in differentiating the finer 
tuxes. This was especially true in working u-ith the 
, nis and circulatory systems. The resulting light-bluish 
: fiiven to the tissues, when not stained too deeply, proved 
•ve the best results. Stained material will retain the stain 
f, ■ Oiree or four days without becoming muddy and indistinct. 
T.i -lain a certain area, the obstructing material was cleaned 
.v.iv and rins ed dean with running water. Pouring off all the 
iracr. two or three drops of the stain were dropped on the 
niiist parts. The stain in no case was allowed to remain on 
he tissues over thirty seconds. As a general rule, the surplus 
•tain was imm ediately washed off with running water. 

Tlie various parts of the larva will be discussed in the 
ollowing order: — 

A. External Anatomy: — Head, Thorax, and Abdomen. 

B. Internal Anatomy : — ^Adipose Tissue, Digestive System, 
jilk Glands, Salivary Glands, Respiratory System, Muscular 
Jystera, Circulatory System, Reproductive Organs, Wing Buds, 
ind Nervous System. 

A. External Anatomy. 

The Ixuva of Protoparce Carolina when mature is approxi- 
nately 9 cm. in length and 12-15 mm. in diameter. It has a 
iistinct greenish cast with diagonal lines of dark brown, pig- 
nental blotches, which extend from the dorso-caudal part of 
inch abdominal segment ventro-ccphalad. The body is divided 
nto three regions, head, thorax, and abdomen. 

Head (Figs. 1, 2 and 3). — The head is the smallest division 
jf the body. It is a non-wrinkled, yellowish-white region, 
n'hich from a lateral or ventral aspect is oval in outline, while 
froni a cephalic view, it is spherical. On the median portion 
af the cephalic aspect, there exists a distinct invert^ Y-shaped 
suture (e), the epicranial suture, which divides the fixed parts 
of the head into l^ree regions. Connected with the ventral 
part of the region included within the arms of the Y, are the 
mouth parts. The large areas laterad of the epicranial suture 
have on their ventral aspects the antenna; and simple-eyes. 

Eyes. — The simple eyes (o) consist of two groups of six 
ocelli, five of which are arrang^ in a semicircle unth the sixth 
on the median part of the diameter of the circle. These groups 
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viewed from the cephalic aspect, are on the ventre iteiai 
regions of the head. 

Antenna . — Mesad and slightly ventrad of the oc, li 
located the three-segmented antennee (at)- Each consi-.sof ^ 
conical-shai^d basal segment bearing on its distal <.-> 1 xv^ 
similar, cylindrical segments. On the distal end of t),,' thit^ 
segment, two unequal setae are borne, the mesal oii<' beinj 
the longer. * 

Front . — The triangular area included within the iiims of 
the Y, is the front (J). 

Clypeus . — ^The clypeus (c/) is attached to the ventml edgt 
of the front and forms a transverse bar, bearing a sin|:>le seta 
on each lateral end. 

Labrtim . — At the apex of the clypeus, there is borne a 
bilobed area (/r), which has on its ventral edge a decj) notch, 
which makes the labrum bilobed. On the lateral and ventral 
parts of those lobes arc borne setas. Three large seta; for each 
lobe seems to be the constant number in the various specimens 
examined, while there is a variation in the number of srnai| 
setse on the depressed region above the notch. 

Mandibles . — The two stout mandibles {md) meet in a zigzag 
line caudad of the labrum. The zigzag line is due to the iniw- 
locking of the four dark, tooth-like projections which occur on 
the mesal edge of the laterally opening mandibles. The man- 
dibles are connected to the head proper at the lateral margiiu 
of the labrum and maxilUc. Each mandible bears on its distal 
median portion a single seta. 

Maxilla . — Directly caudad of the proximal portion ot the 
mandibles are two globular maxillce (m.v), each of which bears 
ventrally a three-segmented, tapering palpus. The distal seg- 
ment of the palpus is very small. 

Labium . — Mesad of the two maxillae, there is a wddge- 
shaped lalrium (lb), which gives rise to a tubular projection at 
its caudo-distal edge. 

Spinneret . — This tubular projection (0i which extends 
caudad and ventrad, is the spinneret, from which the silk 
is exuded. 

THOR.t.\. — The thorax, being the second region of the body, 
is adjacent to the head and consists of three segments as follotrs: 

Prothorax fFig. 1 ). — The prolhorax is the cephalic segment 
of the thorax and is comparatively smooth and not transversely 
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kled on its dorsal aspect. It bears on its ventral side a 
i ■ of true legs. On the caudal part of the lateral surface of 
[i . i.rothorax can be seen an oval spiracle. 

\[esotkorax and Metathorax (Fig. 1). — -The mesothorax and 
iri-L:tthorax are very similar, consequently the description of 
iVl-.er will answer for both. Six, transverse furrows cut the 
iloisal surface of each segment and a pair of true legs is found on 
tiiL- ventral aspect of each. These two segments bear no 
i-jiiracles. 

Legs (Pigs, l^g 5). — The three pairs of legs on the thorax 

arc approximately alike. On all these legs numerous small 
iictcp are borne. A leg consists of the following parts. At the 
base of each leg is a widened, oval, furrowed area, which con- 
stilutes the coxa (co) of the leg. The trochanter (tr), a wedge- 
shaped, darkened sclcrite, exists on the ventro-mesal margin of 
,hc coxa adjacent to the following segment of the leg, the femur. 
The femur (fe) is the large, cylindrical segment distad of the 
jochanter. Tlie tibia (/i) follows the femur and bends slightly 
nesad. The distal segment of the leg is a small, cone-shaped 
Arsus (to), which bears on its distal end, minus an intervening 
aiture, a single, dark-hooked claw (ca). 

Annn vKv (Fig. 1). — The abdomen is by far the largest 
portion of the larva, for it consists of eight, possibly nine, large 
segments. Some w-riters consider the eighth segment, as it is 
here called, as made up of two segments. The proleg (a. pi) of 
the last segment in this ca.se would be attached to the ninth, 
while the anal horn (ah) would be borne on the caudo-dorsal 
part of the eighth segment. In the abdominal segments one to 
seven, a distinct similarity exists. However the abdominal 
segments three, four, five and six, give rise to pairs of prolegs (pi) . 

Fourth Abdominal Segment (Fig. 1). — ^Taking the fourth ab- 
donflnal segment as a typical segment, one finds it is composed 
of eight, distinct, transverse, ridges on its dorsal and dorso- 
lateral aspects. Numerous pigmental areas can be found in the 
furrows. The most striking pigmental arrangement is the 
diagonal line of spots running from the dorso-caudal angle of 
the segment toward the ventro-cephalic portion. The large, 
oval spiracles (r) are located on the lateral aspects of the seg- 
ments in the ventral and cephalic portion. These oval, dark- 
ened areas (Fig. 6, s) on magnification appear to be made up of 
a fine network of dark chitin and also show an indefinite, 
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median, dorso-ventral slit, which opens into the trachei 
prolegs (/>/) on the ventral aspect of this segment, are r .air 
fleshy appendages, which bear on their distal margins a .HYer 
double row of black hooks, which point mesad (Fig. 4). 

Eighth Abdominal Segment (Fig. 1). — Tlie last segi. nt ^ 
the abdomen is somewhat elongated and not so excessi . ]y cut 
by transverse furrows as the preceding segments of the a1 lomen. 
At the middle of the dorsal surface of the segment, a S'l/ne-iiijg 
anal hom (ah) arises. From this point the segment i. cut o5 
obliquely at an angle of 4S“. At the dorsal edge of thi.s ;loping 
portion the triangular anal plate (ap) is located. The :inus (j) 
is situated venlrad of the anal plate. The anal prolegs la. pjj 
resemble in most details the prolegs of the fourth al)iio mi t i al 
segment. However their size is a trifle larger and the rclatioa 
of their connection w4th the ventral surface of the segment is 
somewhat different. The spiracle (r) of this segment may be 
seen in its usual position. 

B. Internal Anatomy. 

AUlPOSE TISSUE. 

On opening a larva, the first thing noted is the abundance 
of fat, or adipose tissue (Fig. 10). Adipose tissue, as seen 
throughout the body, is the white, flocculent, lobulated. ribbon- 
like material surrounding and adjacent to the various organs in 
the body cavity. This fat tissue is stored up for future meta- 
morphosis, Sections and mounts of adipose tissue stained widi 
eosin show (Fig. 10) its oily nature. The large spherical, fat 
cells in their crowded, massed condition assume a polygonal 
form. Internally, the cells are filled with oily globules of fat 
and possess also a dark-staining, centrally located nucleus. To 
rid the larva of this fat, one needs carefully to rub and tease 

it loose. * 

AI-IMENT.VRY C.tXAL. 

Extending from the mouth to the anal opening of the larva, 
there is a long, straight, locally constricted tube, which in the 
abdominal region occupies the greater portion of the bo^ 
cavity. This is the alimentary canal, or digestive tract. On 
opening a larva from the dorsal aspect (Fig. 7). the following 

structures mav be observed; — 

Pharynx (Figs. 7. S. and IM). -Thepharj-nx (p) is the small- 
est part of the digestive tract and is located at the extrenre 
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'ic end within the head. It proceeds from the ventrally- 
, mouth opening, dorsad and caudad till it enlarges into 
!, ion called the oesophagus. The more or less distinct 
j!. 'v in the pharynx occurs for the most part caudad of the 
x' iiead ganglia. The abruptness of this flexure depends 
t-at part upon the position of the head. The pharynx as 

. rented in the figures has been straightened. Arising from 
r’:v :ihaiynx are bundles of muscles that attach themselves to 
ill, head capsule. 

lEnophagus. — ^As the pharynx begins to widen caudad of 
the llcxure within the head, the oesophagus (oe) here begins and 
exinids caudad to the ventriculus (lie), which is in the cephalic 
region of the metathorax. This trumpet-shaped piece has a 
finely, transversely striated ectal surface. 

Ventriculus . — The ventriculus (fc), is a long, straight, large, 
transversely folded tube, which extends from the caudal end 
of the oesophagus to the caudal portion of the sixth abdominal 
segment. The transverse, folded, outer covering of the ven- 
triculus is divided into six areas by means of six fine, longitud- 
inal bands of muscles, which extend the full length of the 
ventriculus. The six bands have the follouring positions. One 
band is dorsal along the meson, one ventral along the meson, 
two dorso-lateral, and two vcntro-lateral. 

Gastric Ceeca . — Located at the dorso-cephalic end of the 
ventriculus, between the terminations of the muscle bands, 
there are four groups of small, white, rounded bodies («), the 
gastric cseca. 

Snu^l Intestine. -Caudad of the smooth, slightly converging, 
randal end of the ventriculus, there is a distinct constriction, 
which is immediately followed by a small ring-shaped area, the 
small intestine (s . «.) On the ectai surface of the small intestine, 
l>its exist through which tracheae and muscles fibresrenter. From 
the ventral aspect, two small bladders may be seen, which 
enter the small intestine at its latero-cephalic portions. 

Large Intestine . — The smallest constriction in the caudal 
region of the alimentary tract, which is just caudad of the small 
intestine, is the be ginning of 'the large intestine (/. i.). Imrnc- 
diatdy following this middle constriction there is a flaring 
shoulder, which again becomes constricted caudad, but not 
to as great an extent as the constriction just described. Two 
more small, shoulder-like areas follow this constriction, the 
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anterior one being very slight. This constitutes tl. ■ 
intestine. The above shape and form holds true only ^ 
intestine is completely empty and relaxed. Excret; 
will cause the large intestine and rectum, which foi; ws 
assume various shapes. 

Suspensory Muscle of the Large Intestine . — These twi iiiuscl* 
(j. fB.) extend from the ventral side of the cephalic n-. ,rgin of 
the caudal enlargement of the large intestine to th. latnt). 
ventral portion of the transverse conjuctiva, between : l;o sixj|| 
and seventh abdominal segments. These two oord-likc •imsciej 
can be best seen from the ventral aspect. 

Rectum . — The rectum (re) is the caudal termination of tie 
alimentary canal and occupies the caudal portion of the seventh 
abdominal segment and the entire portion of the eighth. The 
rectum is the largest in diameter of all the portions of the 
alimentarj- canal. On the dorsal surface of the rectum, then 
are located two prominent, longitudinal bands of muscles tha^ 
converge at the cephalic end of the rectum and connect at their 
caudal end to the body wall. By means of the contraction of 
the rectum, the characteristic form is given to the excreta ot 
lepidopterous larva. 

Trachea of the Alimentary Canal. (Pig. 7, t ). — Thetrachee 
of the oesophagus and pharj-nx arc very small and their .l^^ang^ 
ment is difficult to trace. From the adjacent first six abdominal 
spiracles there is a fan-like arrangement of tracheal branches 
which enter the lateral, folded area of the ventriculus. ITie* 
tracheae support the ventriculus and supply it profusely with 
air. Tracheae from the seventh abdominal segment lead lo the 
large and small iiitesline and the cephalic area of the rectum. 
However, the rectum obtains most of its oxygen by means of the 
trachea; coming from the eighth abdominal segment. 

URINARY SYSTEM. 

The urinary system (Figs. 7 and 0) of Protoparcc caroliaa 's 
composed of two bladders, right .ind left, and their rcspectiw 
tubules. Fig. U shows a bladder ib) and how it enters the 
anterior part of the small intestine on the ventro-lateral portion. 
It has been pullc<l out of its normal position in order to shoir 
the place of attachment of the bladder with the small intestine. 
It turns back on itself, as in Fig. 7. and thus conceals ilsph* 
of entrance. I.(Cading cephalafl from the small, dclicfite, white 
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WT, there is a common duct, which splits immediately 
^ives rise to two branches; one continues ccphalad on the 
V, .m 1 side (r. m. /.)• while the other passes dorsad and divides 
j.. uvo branches (d. m. L), both of which proceed ceplialatl 
the dorso-latcral part of the ventriculus. Tracing a 
V. ■ ral Malphigian tubule, we find that it extends ccphalad in a 
y straight line, adjacent to the ventro-latcral portion of 
t;-, ■ ventriculus to the second abdominal segment. At this 
it turns abruptly back and continues caudad and parallel 
,1 itself until it reaches approximately the seventh abdominal 
V, -iVicnt. where it becomes very convoluted and soon loses itself 
liic mass of convoluted, terminal, Malphigian tubules ami 
:.i|-;r)()>c tissue. The pairs of dorsal tubules proceed ccphalad 
and i)arallel into the second and third abdominal segnrents. 
The mesal tubule of the pair within the third abdominal seg- 
nicni, turns mesad and caudad, while the lateral tubule turns 
liilcrad and caudad within the second abdominal segment. 
After turning, both tubules proceed caudad and parallel with 
their ccphalad-extending portion until they reach the sixth 
aljdominal segment, where they turn laterad and continue into 
the seventh aladominal segment soon to become highly convo- 
luted and intertwined with the ventral, terminal tubules and 
adipose tissue. The tubules are easily detected not only from 
their position, but from their form. Tliey appear like long, 
white, knotted strings. The proximal portion of a tubule is 
more or less flattened and consists of scattered, white, globular 
nodules. As a tubule proceeds distad, the nodules become more 
frequent until finally at the terminal part of a tubule, as it 
enters the seventh abdominal segment, the tubule consists of a 
scries of dosely packed, irregularly arranged nodules. It was 
impossible to determine the termination of a tubule on account 
of tlTc intertwining of the tubules, their delicate consistence, 
and the ever present adipose tissue. 

SILK GLANDS. 

Running along each side of the lateral portions of the ven- 
triculus (Fig. 7, sg) and imbedded in the adipose tissue of the 
lateral body wall, are two opaque, smooth, yellowish-white 
cords. These two cords are the silk glands. They extend 
from the base of the spinneret on the labium into the seventh 
abdominal segment. The right and left silk glands of this larva 
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are practically of the same size thoughout their length. Hr 
ever, the cephalic end from the metathoracic region to the pc u 
of attachment to the spinneret is much smaller and ser 
probably only as a conducting tube. These conducting tu ,-3 
can be traced into the head imtil they reach the chitin: is 
projections on the caudal margin of the head, around which tl v 
bend at right angles and unite on the meson. Farther than t !.is 
the duct was not traced. As one traces, caudad from Me 
metathoracic region, a silk gland proper, one sees the beginning 
of the coiled or rather convoluted portion of this organ. Within 
the fifth and sixth abdominal segments the convolutions are 
most abundant. The gland terminates in the mass of Mni- 
phigian tubules and adipose tissue within the seventh abdom- 
inal segment. 

SALIVARY GLANDS. 

The two salivary glands (Pig. 7, sF) appear as delicate, white, 
nodulated, twisted tubes on each side of the pharynx and 
oesophagus. They extend from the anterior portion of the head 
to the region of the metathorax and here end within a flattened 
mass of adipose tissue on the ventral wall of the thorax marking 
the line of division between the mesothorax and the metathorax. 
Tracing a gland into the head, it follows along the space between 
the muscles and the lateral margin of the pharynx to the margin 
of the tendon of the adductor muscle of the mandible, where 
it becomes much reduced in size. 

RESPIRATORY SYSTEM. 

In the discussion of external anatomy, it was noted that 
there were nine spiracles, eight of which were abdominal and 
one thoracic. Opening a larva from the ventral side and 
removing the alimentary canal and a part of the adipose tissue, 
a system of more or less transparent, white, smooth tilbes, 
similar to Pig. 11, reveals itself. To follow the tracheae n-ith 
most satisfactory rcsnlts, one should open a freshly killed larva 
and immerse the same in water. In this case the tubes would 
be filled with air and appear as glistening, silver cords. 

Arising from each spiracle, there is an immense, bush-like 
mass of tracheae, that branch into many fine tubes, which in 
most cases extend to the various parts, such as muscles, nerves, 
alimentary canal, legs, heart, etc., of the same body segment. 
This holds true of the abdominal segments only. All the 
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s. lades of each side open into the main, longitudinal trachea 
XI ich extends between the spirades and is amply long to allow 
fi ■ expansion of the body segments. A unique fact, to note in 
p. .ard to these connecting tracheae, is that each gives rise to 
St ill lateral branches varying from two to six or more in number. 

In e x a minin g spedmens for transverse trached connections 
bt'Wcen spiracles of the same segment, none were found on the 
dt.rsal aspect except from the thoradc spiradc and the eighth 
ai.dommal spirade. If other dorsal cross tracheae exist, they 
must be very minute and delicate, for they were carefully 
sought. In the case of the dghth abdominal segment, only one 
minute dorsal cross trachea was found (Fig. 11), while in the 
prothoradc region, two distinct, cross tracheae were observed, 
the cephalic one bdng the larger and giving rise to two pairs 
of tracheae, which proceed cephalad and ventrad into the 
anterior portion of the head. The caudal cross trachea of the 
two gives rise to four or five minute pairs of tracheae, which 
diverge in various directions. It should be mentioned, that 
the tradieal system varied considerably in minor details in 
different specimens. Looking on the ventral aspect for cross 
traches, it was found that a small cross trachea existed near 
each ganglion of the nervous system (Fig. 13) except the supra- 
oesophageal ganglion, which is located dorsad and cephalad of 
the pharynx. The cross trachea: adjacent to the metathoracic 
and mesothoradc ganglia seemed to originate from brandies 
of the connecting tracheae between the first and second spirades 
of the body. In all cases, with one exception, the cross tracheee 
lie ventrad of the nerve cord and in the abdominal region 
caudad of the ganglia. The one exception is the cross trachea 
that lies adjacent to the suboesophageal ganglion. In this case 
the trachea is dorsad of the commissure (//. 2g.). Each cross 
tracTIea on the ventral aspect gives rise to a pair of tracheae that 
supplies the adjacent ganglion. 

MUSCULAR SYSTEM. 

In the gross treatment of the muscular S3rstem (Fig. 12) of 
this larva only the more prominent bands of muscles will be 
mentioned. The muscular system of the larva is segmentally 
awanged. The musde fibres are confined in their extent to a 
single segment and furtliermore the muscular arrangement is 
similar in each segment on the whole. This is espedally true 
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with the abdominal segments. Consequently the descripi'..,] 
of a single segment will answer as a type of all the segme:’,- ^ 
The muscles of the thorax are more complex, due to the mu:;. ^ 
of the legs. 

Great Dorso-Recti Afttscles (g. d-r.m.). The broad arc:, i.f 
white, opaque muscles lying to the right and left of the heart 
the grciit dorso-rccti muscles. Upon a superficial examine' .- 1,11 
of the ends of the muscles at the conjunctiva, one might -.v 
led to think that the muscles were continuous, except ft.r a 
slight depression. But as a matter of fact, they are contigi: .-.is 
and separated by a narrow, hyaline, cuticular line at the jx iiu 
of the depression. These particular muscles attach themselvis 
to the cephalic side of the transverse conjunctiva. 

Small Oorso-Recti Muscles {s. d-r. «».). — Laterad of ilu' 
lateral margin of the great dorso-recti muscles, the small doj .-^o- 
rceti muscles are located. This band of muscles consists uf 
tlirec to five small fibres that are fastened to the caudal margin 
of the transverse conjunctiva. Laterad of this bundle of muscles 
an area exists, which is free of longitudinal muscles but contains 
the spiracles and their acconipanying tracheaB. 

Great Ventro-Recii Muscles (g. r-r. «».). If the larva is spread 
out as in Fig. 12, the large band of muscles laterad of the free 
area consists of the great ventro-recti muscles. This group is 
ventrad of the spiracles. These muscles attach themselves to 
the cephalic aspect of the transverse conjunctiva. 

Small Ventro-Recti Muscles (j. v-r. m.). — These muscles arc 
located mesad of the great ventro-recti niuscles along the ventral 
area of the larva adjacent to the nervous system. They are 
attached to the caudal side of the transverse conjunctiva. .All 
these muscles are supplied by trachese. 

Dorso-Venlral Muscles {d. v. m.). — The dorso -ventral muscles 
are the two groups of short muscles that extend dorso-vetitraJ 
across the free area existing between the great ventro-recti 
musdes and the small dorso-recti muscles, one group at the 
cephalic end of the segment and the other at the caudal end. 
Two fibres, the cephalic group, cross immediately cephalad of 
the spiracle and mesad of the longitudinal trachea between the 
abdominal spiracles and mesad of the small dorso-recti muscles. 
The other remaining fibres disappear dorsally in the cephalic 
part of the segment as the two already described fibres but 
ventrally they cross at an angle the transverse conjunctiva 
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jT • disappear from view in the extreme caudal part of the 
pr- 'eding abdominal segment. Other muscles besides those 
th s far discussed are present in each body segment. By caie- 
fu lifting the longitudinal fibres, one finds other bands o£ 
rnu-des runn^ at an angle to those named above. This is 
in. - cated in Fig. 12, (a:), where in the caudo-dorsal angle of the 
ffL part about the spiracles in each segment one sees the ends 
of 'tich diagonal bands. 

CIRCULATORY SYSTEM. 

Dorsad of the alimentary canal is a long slender tube 
(Fig. 12) embedded to some depth in a mesal cavity of adipose 
tissue between the right and left bands of the great dorso-recti 
musdes. This tube, which comprises the whole of the enclosed 
circulatory system, extends from the eighth abdominal segment 
to and within the head. The enlarged part of this tube, 
extending from the eighth abdominal segment into the meta- 
thoradc region, is the pulsating organ, the heart. 

//ear/.— 'The heart (A) is a very delicate, flattened, muscular 
tube dosed at the caudal end and presumably opening in each 
sclent by a system of valves. Owing to the lack of fresh and 
living material the valves of the heart were not studied. After 
injecting some colored fluid into fresh specimens, the valves 
should readily show themselves. 

irfwgr of the //ear/.— Within the area of the first to the fifth 
abdominal segments, four pairs of laterally extending fan-like 
rays of tendons {w. A.) are seen. The tendons extend from the 
^'entro-lateral edges of the heart and converge at the point 
where the , three anterior dorso-ventral muscles penetrate 
between the great dorso-recti muscles and the small dorso-recti 
muscles. The wings are composed of connective tissue and 
musde fibres, connecting themselves to the body wall beneath 
the small dorso-recti muscles. The function of the wings of the 
heart is probably to protect the heart from the peristaltic move- 
ments of the alimentary canal. Between successive fans the heart 
proper is distinctly constricted. In these regions without 
much doubt the vadves of the heart are located. The caudal 
part of the heart, extending from the midportion of the fifth 
abdominal se^ent to the caudal end, is supported by scattered, 
irregularly arranged tendons on the ventral surface, that attach 
themselves to the nearby body wall. 
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Aorta . — The cephalic extension of the heart, the^aorta (w 
starting ivithin the metathoradc region and passing into . 
head, is a much smaller and smoother muscular tube. It n, ^ 
close to the dorsal surface of the oesophagus and the phar\ 
and finalh' terminates with a slight dilation after it has pas- ; 
beneath the supra-oesophageal ganglion (Fig. 8 and 18). T ^ 
location of the outlet allows a constant and abundant supply f 
fresh blood within the head region. The mouth-like openi. ■' 
of the aorta is held in its characteristic position by means if 
tendons th.at connect themselves to the head capsule (Fig. ,Si. 

The heart, like the other organs of the body, is wdl suppli.-d 
with air tubes. The arrangement of the heart-tracheae is shown 
in the fifth abdominal segment (Fig. 12). 

REPRODUCTIVE ORGANS. 

After examining numerous specimens for gonads, two white, 
opaque, ovate bodies (Fig. 12, r) were found on each side adja- 
cent to the heart in the fifth abdominal segment. DifBciiliy 
was c.\perienced in locating these organs on account of their 
close similarity to adipose tissue and their being embedded i 7 i 
the same. Tt was impossible to determine the sex of the glands 
on account of the limited material at hand. Prom the fifth 
abdominal spiracle, tracheae arise that supply the reproductive 
organs. 

tVING BUDS. 

The uHng buds (f. b. and h. b.) arc the histoblasts, imaginal 
discs, or imaginal buds of the future wings of the adult insect. 
They are formed as invaginations of the hypodermis, to which 
they are attached. They are small, kidney-shaped bodies 
located in the dorso-lateral portions of the mesothorax and 
metathorax. If a larva is cut along the ventral meson, the 
wing buds Trill be seen about midway between the mesotPand 
the outer cut body wall. Two tracheae enter the wing buds at 
their base, one into the caudal portion and the other into the 
cephalic portion. 

NERVOUS SYSTEM. 

The nervous system (Fig. 13) of Protoparce Carolina consists 
of a long, white cord, knotted at segmental intervals, which 
extends for the most part along the meso-ventral portion of the 
body. This ventrally located, simple nervous system is made 
up of three parts: ganglia, commissures, and nerves. ^The 
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I 'arged, oval knots, found in each segment of the body, arc the 
<■ iiglia. Only one ganglion exists in each body segment outside 
f the head and the seventh and eighth abdominal segments. 

1 le cords running between the ganglia, which in some cases are 
cl, tible or partially so, are the commissures. The nerves are 
t' ? branches of various sizes extending from each ganglion and 
ir. some cases from the commissures. These fine threads 
pirmeate all parts of the body. The nervous system ■will be 
Ji-^cussed under the following divisions: Abdominal Ganglia, 
Tiioracic Ganglia, Head Ganglia, and Sympathetic Systems of 
tVi'Head. 

Abdominal Ganglia (Fig. 14 and 15). — The abdominal gan- 
glia are the simplest in type. The distinct similarity between 
the first six abdominal ganglia makes it possible for one descrip- 
tion to answer for all. The seventh and eighth abdominal 
ganglia 'will be discussed under a separate heading. 

First Six Abdominal Ganglia (Fig. 15, A. Ig). — The first six 
abdominal ganglia are located in the middle or cephalic part of 
each abdominal segment and consist of the following parts: — 

Lateral Nerves . — The lateral nerves (/) are the two brandies, 
which arise from the cephalic part of the lateral margins of the 
ganglia and innervate the latero-dorsal portion of the body. 

Venb'ol Nerves . — Directly caudad and dightly ventrad of 
the. lateral nerves, the ventral nerves (f) arise and extend 
caudo-laterad to innervate the ventral area of the body segments 
Xear the point of entrance of the ventral nerves, a pair of small 
ncrve-like tracheae enter the ganglia. These two tracheae, one 
on eaich side, arc derived from the transverse tracheae located 
in each abdominal segment ventrad of the nerve cord. The 
tracheae cam be distinguished from the nerves by staining with 
Delapdd’s hematoxylin as heretofore advocated. A stained 
trachea is more deeply colored than a nerve and also shows its 
distinct ringed nature on high magnification. 

Ventral Sympathetic System (Fig. 15, m. and t. ».). — Extend- 
ing between tiie ganglia there is a single, large, white cord, the 
commissure. Just before the commissure enters the cephalic 
end of a ganglion, it divides into two cords or is furrowed on the 
dorsal surface. The ventral sympathetic nerves arise from the 
cephalic end of this fork. With some of the ganglia, this 
forking or splitting of the commissure is not very great but can 
in each case be detected. 
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Median and Transverse Nerves. — ^The median nerve 
arises from the commissure at the cephalic end of this invev >] 
V-shaped split and extends caudad for a short distance. A: .s 
caudal end near the gangKon, it forks and gives rise to ■ o 
transverse nerves {t. n.), that extend in opposite lateral di 
tions and more or less parallel with the lateral nerves. In he 
short distance in which the transverse and lateral nerves 
parallel, the transverse nerves give rise to a web of nerve fih . , 5 
(px), which connect with the lateral nerves and the gangii'jii. 
Beyond this web or plexus, the transverse nerves diverge from 
the lateral nerves in a cephalo-lateral direction. 

Ganglia Seventh Abdominal Segment. (Pig. 14, i4. 7 and S g). 
— Within the seventh abdominal segment, is a double ganglion, 
or rather two ganglia, but no visible commissure connects the 
two because of the close approximation of the ganglia. This 
modification brings about a change in the nerves. 

Seventh Abdominal Ganglion. — The seventh abdominal gan- 
glion is comparable to the ganglia of the first six abdominal 
segments. It gives rise to nerves arranged in the same manner 
and does not need further description. 

Eighth Abdominal Ganglion. — The elimination of the com- 
missure between the seventh and eighth ganglia has not only 
brought the ganglia together but has lengthened as well as 
changed the place of origin of the nerves from the ganglion. 

Lateral Nerves. — The comparatively large lateral nerves (/) 
arise not from the lateral margin of l^e ganglion but from its 
dorso-caudal end and extend with a slight divergence far into 
the eighth abdominal segment before branching. 

Ventre^ Nerves. — ^\^entrad and slightly laterad of the lateral 
nerves, there arises a small pair of ventral nerves (»), which also 
extend into the eighth abdominal segment before branching. 
Adjacent to these ventral nerves the accompanying trathe®. 
which resemble nerves closely enter the ganglion. The ventral 
trachea of the eighth abdominal segment, however, still exists 
in its normal position within the eighth segment. This elongates 
to a great extent the pair of tracheae that arise from it to supply 
the eighth abdominal ganglion. 

Ventral Sympathetic System (Pig. 14, m. and t. n.). — The 
fusing of the seventh and eighth abdominal ganglia causes the 
sympathetic system apparently to arise from the dorso-caudal 
end of the seventh abdominal ganglion. 
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Median and Transverse Nerves . — ^The median nerve (m) 
f> -^s from the mid-dorsal area of the double ganglion. It is 
V y short.' On teasing apart the two ganglia, the median nerve 
f. lains attached to the caudal end of the seventh abdominal 
St ment. It immediately gives rise to its pair of transverse 
t]. ves (f. n.), which extend caudo-laterad into the eighth 
a't iominal segment more or less parallel to and laterad of the 
of lateral nerves. However, no plexus exists between the 
tnitisverse and lateral nerves of this ganglion, as was noted in 
tiv.- other segments. 

Thoracic Ganglia (Fig. 17, T. Ig, and T. 2g, Pig. 16, 
T. -Jg). — The thoracic ganglia are three in number, the meso- 
thoracic and metathoracic ganglia are similar in form. 

Mesothoracic and Metathoracic Ganglia (T. ‘2g and T. 3g).— 
The mesothoracic and metathoracic ganglia arc slightly larger 
than the abdominal ganglia and are not as far apart. Extending 
from the caudal ends of all the thoracic ganglia, there is a large 
commissure (Fig. 17) which, in case of the prothoracic and 
mesothoracic, proceeds but a short distance and then forks and 
forais the diamond-shaped area in which the ventral sympa- 
thetic nerves are located. In both cases, the diamond-^aped 
area between the metathoracic and mesothoracic and between 
the mesothoracic and prothoracic ganglia occupies about 
two-lhirds of the distance betwebi the ganglia. 

Lateral Nerves . — The lateral nerves (/) proceed from the 
ganglia at their latero-cephalic part and are adjacent to the 
lateral edges of the commissures. The lateral nerves extend 
in a latero-cephalic direction. 

Connective Nerves . — The connective nerves (c. n.) arise 
from the lateral edges of the commissure and extend in a caudal 
direction. In the case of the diamond-shaped area between the 
mcsAthoracic and metathoracic ganglia, the connective nerves 
arise midway between the anterior and posterior angles of the 
diamond. While, with the diamond-shaped area between the 
prothoracic and mesothoracic ganglia, the commissure gives 
rise to its connective nerves very much nearer the mesothoracic 
ganglion than to the anterior end of the opening. The con- 
nective nerves proceed a short distance caudad, then turn 
laterad and somew'hat cephalad, and soon fuse with the lateral 
ner\-es laterad of their connection with the commissure. Before 
fusing with the lateral nerves, the connective nerves give rise 



